PRODUCT SELECTION GUIDES 


TECHNICAL 
INFORMATION 


WHERE TO FIND THEM IN THE 
1999 EDITION OF EEM 


Batteries, Product Selection Guide 


Cabinets, Enclosures, Racks & 
Chassis, Product Selection Guide 


Capacitors, Product Selection Guide 


Coils, Chokes, Inductors, 
Product Selection Guide 


Connectors & Sockets, 
Product Selection Guide 


Cores, Magnets & Ferrites 


Crystals, Oscillators, Crystal & 
Piezoelectric Filters, Product 
Selection Guide 


Data Acquisition/Handling 
Systems & Accessories 
DC-DC Converters 


Delay Lines, 
Product SelectionGuide 


Discrete Semiconductors, 
Product Selection Guide 


Displays, Readouts, & CRTs, 
Product Selection Guide 


Fans, Blowers, Cooling Equipment, 
& Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Product Selection Guide 

Filters, Power, 

Product Selection Guide 

Filters, Signal, 

Product Selection Guide 

Instruments, Test & Measuring, 
Product Selection Guide 

Keyboards, Keypads & Membrane 
Switches, Product Selection Guide 

Lamps, Lights, & Indicators, 
Product Selection Guide 

LAN Products 


De1313 


Ce1003 
Ae1003 


Ae1153 
Ce1127 
Ae1349 
Ae1365 


De1139 
De1879 


Ae1545 


Ae2049 


Be1006 


Ce1470 
Be1163 


Ae1577 
Ae1615 
De1178 
Be1613 


Be1089 
Be1002 


Microwave Components, 
Product Selection Guide 


Motors, Drives, & Rotating Components, 


Product Selection Guide 


Oscilloscopes, Product Selection Guide 


Panel Hardware, 
Product Selection Guide 
Panel Meters, Analog & Digital, 
Product Selection Guide 


Potentiometers, Trimmers, Controls, & 


Rheostats, Product Selection Guide 


Power Supplies, AC, 
Product Selection Guide 


Power Supplies, DC, 
Product Selection Guide 


Protective Components 
(Fuses, Circuit Breakers, etc.) 
Product Selection Guide 


Relays, Product Selection Guide 
Resistors, Product Selection Guide 
Solenoids, Product Selection Guide 
Switches, Product Selection Guide 
Terminal Blocks 
Test Accessories 
Thermal Components, 

Product Selection Guide 
Transducers & Encoders, 

Product Selection Guide 
Transformers, 

Product Selection Guide 


Wire & Cable, Product Selection Guide 


Ae1671 


Be1169 
De1309 


C1446 


De1273 


Ae2010 


De2147 


De1379 


Be1231 


Be1285 


Ae1857 


Be1450 


Be1467 
Ce1383 


~De1270 


Be1 667 
Be1736 


Ae2079 
Ce1581 


Selection 
guide 


COMPONENTS - ELECTRONIC 


Datatronics, Inc. B-1004 


DATA COMMUNICATION PRODUCTS 


Dataforth Corporation B-1003 Rack-mounted, short-haul modern system Industrial short-haul modems 


Patton Electronics Co. B-1005 Ethernet, Token ring Baseband modems, line drivers, sync. modem eliminators, 
CSU/DSU, transceivers, print servers 


B-1002 _ See us on the World Wide Web at http://eemonline.com EEM 1999 
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=])) DATAFORTH 


A Burr-Brown Company 


Dataforth Corporation, established in 1984, is a worldwide leader in the design and manufacture of 
signal conditioning and data communications products for industrial and institutional markets. 


Data Communications Products 


Dataforth's rugged modems and modem systems “harden” and protect industrial data communications systems. Limited distance 
modems use wired pairs or fiber optic links, standard RS-232 or -485 protocols. Our new DCP485 gives customers a DIN-rail mount- 
ed, isolated, RS-232/RS-485 limited distance modem.The RML100 rack-mounted modem system allows efficient organization of a 
large number of data channels - up to 28 per rack - at a single site using a Single power supply. Our new PC5000 FlexPort™ system 
adds flexible industrial serial data port capabilities to the PC/XT/AT ISA bus. 


LDM Series Industrial Limited Distance Modems 


e Data Rates DC to 115.2K bps =» Multidrop Capabilities e Din-Rail Mounted Modems 
e Distances to 12 Miles e Industrial Isolation and Surge Protection 


DCP485 DIN-Rail Mounted Isolated RS-232/485 Converter 
LDM30 Low Cost, General ae Limited Distance Modem 


RML100 Rack-Mounted Modem System 


e Up to 28 Channels with Single Power Supply ° Data Rates DC to 57.6K Baud 
e 500V Optical Isolation e Distances to 12 Miles 
e Null Modem and Loopback Switches e Integrates with LDMs for Distributed Systems 


RML100/101 14-slot Card Cage/Backpanel with 110/220VAC,+12VDC Power Supply 
RMLO070 Fully Isolated RS-232 Current Loop Card, 2 Channels, 57.6K Baud @ .5mi 
RML485 Isolated RS-485/422 Card, 2 Channels, 57.6K Baud @ .5mi 

RML104/105 110/220VAC, +12VDC Power Supplies 


PC5000 FlexPort™ PC/XT/AT Bus Plug-In Serial 1/0 Board System 


e Up to 115.2K bps e +oV Power e 8 Interrupt Lines 


PC5000-2, -4 Main Plug-In Boards Provide 2 or 4 Serial Ports 


PC5000-S1, -S2 RS-232C or RS-485 Plug-In Daughter Boards With TXD, RXD, RTS, CTS, DTR, DSR, RLSD. 


CUSTOMER INFORMATION AND ASSISTANCE 800-760-1580 
E-mail: techinfo@dataforth.com * Web Center: www.dataforth.com 


EEM 1999 | See us on the World Wide Web at http://eemonline.com Be1003 
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ee 


LAN FILTER M 


VY High Performance “SPC Quality V Fast Delivery YVLow Cost v Tech Support 
VISO 9001 Approved “IEEE802 Compliant 


10 Base-T/ 
100 Base-TX 


NWK918, PCA873, PCA912 
PCA938, INTELS82555, S82558; 
ICS 1CS1890, ICS1891; 

LEVEL ONE LXT970; 

LUCENT; LUC3X04, LUC3X14, 
LUC3X24; MICRO LINEAR ML6671; 
NSC DP83223, DP83840; 

TDK 78Q2120, 78Q2121, 78Q2250 
Tl TNETE2101 | 


NT74836 4-channel transformer & choke 


NT74887 8-channel transformer & choke 


100Base -TX/ 
TP-PMD 


NT804-013 transmit/receive filter, transformer & choke 


NT804-021 2-channel filter, transformer & choke Micro Linear ML6671; NSC DP83223 


NT804-031 2-channel filter, transformer & choke 
NT805-011 transformer & choke 
NT805-021 transformer & choke 


NT805-041 2-channel transformer & choke 


NT805-051 2-channel transformer & choke NSC DP83223; Micro Linear ML6672, 
ML6673, ML6674; Most 100Base-TX 


Transceiver Chips 


NT805-053 transformer & choke 


NT805-061 2-channei transformer & choke 
NT805-071 2-channel transformer & choke 


NT805-081 2-channel transformer & choke 


100VG-AnyLAN 


NT803-011 4-channel filter, resistor, transformer & choke 


NT803-021 4-channel filter, resistor, transformer & choke 
NT803-031 4-channel filter, transformer & choke . 
NT803-043 2-channel filter, resistor, transformer & choke 


NT805-041 


AT&T ATT2X01, ATT2X02; 
Most 100VG-AnyLAN Transceiver Chips 


10Base-T/ 
100Base-TX 


2-channel transformer & choke 


NSC DP83223, DP83840; Most 
10Base-T/100Base-TX Transceiver 
Chips 


NT805-051 2-channel transformer & choke 


100Base-T4 


BroadCom BCM500; Intel PHY 100; 
Most 100Base-T4 Transceiver Chips 


NT806-011 4-channel filter, resistor, transformer & choke 


x 


Datatronics « 28151 Highway 74 * Romoland, CA » 92585 
B-1004 See us on the World Wide Web at http://eemonline.com EEM 1999 
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DB-25 Async 
Line Driver 


DB-9 Async 
eneen (eee Line Driver 


4-W/FD 
2W/HD 


interface 
Converters 


RS-232 to RS-422 
Interface Converter 


Yes 
+ Optical 


DB-25 (RS-232): 
RJ-11/45, TB (20mA current loon 
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All Shore 

Industries, Inc. B-1008 V 
American Bright 
Optoelectronics Corp! B+1011 
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Apollo Display 

Technologies, Inc. B-1014 
Asia Wintek B-1016 
AZ Displays B-1017 
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Clinton Electronics 
Corp. 
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Crystaloid 


Cyber Touch B-1023 
Data Image Corp. 
of North America B-1025 


Touch 
Screen 
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Displays Inc. B-1030 V 

Technologies B-1033 \ V 

Endicott : 
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Teras Displays/ 

FPD Technologies B-1078 
TNG Industry 
(USA) Inc. 
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BACK LIGHT PANELS FOR DISPLAYS 


All Shore Industries, Inc. 


Apollo Display 
Technologies, Inc. 


Crystaloid 


DCI Inc. 


Endicott Research Group 


Hantronix 


Hitachi America, Limited | Be1042 


Gray, Yellow, 
Blue, White, 
Black, Red, 

Green 


Blue/Green, 
Yellow/Green, 
White, Green, 
Red, 


Red,Green, 
Amber,White, 
Yellow,Blue 


Red, Yellow 


Green 


Varies Varies Varies 
Varies 
Varies Varies Varies 


Varies Varies 


N/A 


Yellow,B/W 
Green,Blue,Red, 
Orange,Amber 


Varies Varies 


lisnlays-2450 


Varies 


Instruments, Medical, 

Telecommunications, 

Consumer Products, 
Auto, Industrial 


i 
+ 
H 
; 


Displays 
Varies Varies Varies Varies 
Varies Varies Varies Varies 
Varies ; Varies Up to All 7 
100,000 


ERG builds the 
the inverters for the 
backlights... 
(Power Supplies) 


a 
Ocular, Inc. V White, Green, Varies Varies Varies LCD Backlight 
, Red, Yellow, 
Amber 
Optrex America, Inc. Blue/Green, Office equipment, 
. White, Yellow Instrumentation, 
. Telecomm, Medical 
Seiko Instruments Bet06 gl eS ee | Ee ees ees eee 
Shelly Associates, Inc. B-1066 a . V |. Green, White, 
Yellow 
Sun Led Co. B+1077 | 2 ee ee ee ee eee: 
VL Electronics B-1083 V V Blue, White, 2 20 and up 3 100K For LCD 
Amber, Red, 
Yellow 
WTS B-1085 V 1 V Amber, Grey, 20-50/ 1.5 100 EL= 100K All graphic or 
Yellow/Green, 70-200 100VAC, character LCD Apps. 
Blue, Black, White LED= 
2.1-24VDC 
For manufacturers’ sales offices, see yellow pages Be1007 
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ALL SHORE LCD Displays 


FIRST ii in Price! FIRST in Quality! FIRST in Service! 

All Shore offers a wide variety of standard and custom LCD glass panels. Our LCDs 
appear in the toughest environments and are produced in our ISO 9002 Certified 
Facilities. The following are some of our standard products. 


Standard LCD Glass Panels Complete Customer Satisfaction 
1 DIGIT eemmsmmiemamiia 2 & 3 DIGIT 


ALL SHORE INDUSTRIES 


ASI-1024A ASI-009 ASI-010 ASI-1113 


3 1/2 & 4 DIGIT 


AM Mo Tu | We Ta Fe Sa Su os 


sa.00:00ae § 


ASI-017 ASI-006 


ASI-1028 | 


4 1/2 D1GIT tte 6 DIGIT 


“9808880888 7 2 UU 


ASI-928 | ASI-022 —-ASI-991C | 
° STANDARD & & CUSTOM LCD PANELS * 100% QUALITY CONTROL = * WIDE OPERATING TEMPERATURE RANGES 


Call us for Literature and visit our website at www, allshore.com 


ALL SHORE INDUSTRIES, INC. 


== 1 Edgewater Plaza e Staten Island ¢ New York: e 10305 ¢ USA = 
‘Tel: 718-720-0018 © 800-959-0548 ¢ Fax: 718-720-0225 © email: asiast@aol.com ¢ website: www.allshore. com 
B-1008 _ See us on the World Wide Web at http://eemonline.com EEM 1999 
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ALL SHORE LCD Modules 


HLL SHORE INDUSTRIES 


Standard and Custom Modules in TN, STN an FSTN technologies are available. Listed below are 
some of our standard modules. Further information, including complete product specifications, can 
be viewed on our website @ WWW. allshore.com. We offer many of the following features 
in both character and graphic modules: 


¢ Temperature range 


site “ ASA e oe ; : | : 
Part Module Display | Character sackugnt | 720 to + 70°C 
Number* Dimensions Area Size w/o | EL | LED in single +5V & 
ASI-(X)-82 58 x 32 44.2 x 16 3.55 x 5.94 56 x .66 HD44780, KS0066, 
ee oe ee ee) ee ee | dual supply 
| Peel 


ae Standard & Custom 
designs 

¢ Built-in Controller 

¢ Wide Viewing Angle 

¢ High Contrast 


1/8 
ASI-(X)-161D 80 x 36 645x138 | 307x573 | 55x.75 | 1/16 KS0066, HD44780 
AS!-(X)-162A 122 x 44 99.5x24 | 484x806 | 92x1.10 | 1/16 kS0066, HD44780 


ASI-(X)-162B 80 x 36 645x138 | 295x380 | 55x.50 | 1/16 KS0066, HD44780 
16x2 | ASI-(X)-162D 85 x 36 63.5x15.8 | 296x486 | 56x.66 | 1/6 K$0066, HD44780 


ASI-(X)-162E 85 x 30 64.5x13.8 | 2.95x3.80 | 55x.50 | 1/16 HD44780, KS0066 
SED1278 


2.95 x 4.86 .55 x .50 1/16 HD44780, KS0066 
SED1278 


| | ai 
ea 

Pole Re: '*|*1* | Character units are 
ea en | ar | aoe | Be S| ines, seo 
| 20x2 | ASK | a 
Lasiall 
ie 


, |: | available with: 
20 x2 available with: 


)- 
) 
: aed 
Pp] TN, STN Gray 
D1278 
)- 
)- : 


xD r=T-| Yellow & Blue 
| « Reflective, LED & 


24x 2 ASI-(X)-242 118 x 36 94.5x15.8 | 3.20x4.85 | 60x.65 | 1/16 HD44780, KS0066 . 
oe CP eae Reaotre oetcer me Mer [* | EL Backlight 
40 x 2 ASI-(X)-402 182 x 33.5 154x 15.3 | 3.20x4.85 | 60x.65 | 1/16 HD44780, KS0066 al 
SED1278 
ASI-(X)-404 190 x 54 149 x 31 2.78x4.27 | 50x55 | 1/16 ATE one | 


Display Display 


Module 
Format Part Number* Dimensions Area 
122 x 32 ASI-(X)-1223A 69.2 x 31.75 57.2 x 17.2 
122 x 32 ASI-(X)-1223B 84 x 44 60.5 x 18.5 40 x .45 1/32 SED1520 
128 x 64 ASI-(X)-1286C 77.8 x 69.8 70.7 x 38.8 48 x .48 1/64 HD61202 
) 


128 x 64 ASI-(X)-1286A 93 x 70 70.7 x 38.8 48 x .48 1/64 HD61202 


FL | CFT 


LE 


38 x 38 1/32 SED1520 


Graphic units are 
available with: 


¢ STN Gray, Yellow & Blue 
FSTN Black/White 


¢ Reflective, LED, EL & 
CCFL Backlight 


128 x 128 ASI-(X)-12812 72.4 x 69.9 49 x 49 32 x .32 1/128 LC7981 

128 x 128 ASI-(X)-1281 2B 84.4 x 100 62 x 62 40 x .40 1/128 T6963C 
HD61202 

240 x 64 ASI-(X)-2406A 180 x 65 133 x 40 49x .49 | 1/64, 1/240 T6963C, 
HD44780 


240 x 128 ASI-(X)-24012B 144 x 104 114 x 64 42 x 42 1/128 HD61830, 
LC7981 


240 x 128 ASI-(X)-24012A 170 x 101.2 132 x 76 47 x .47 1/128 T6963C 


320 x 240 ASI-(X)-32024C 134.5 x 117 103 x 79 27 X .27 1/240 MSM6255** 
320 x 240 ASI-(X)-32024A 160 x 109 120 x 90 33 x .33 1/240 MSM6255** 
MSM6255, HD64646, 


AS!-(X)-32024B 174 x 112 33 x .33 1/320 
SED1330** 


Above modules are standard. We have a variety of non-standard modules in addition to the above. Please visit our website @ 
www.alishore.com for details & specifications. 


* Refer to Part Numbering System ** Recommended Controller or Equivalent. NOT Built-in! 


NOTES: 
1. Normal Operating Temps: 0 to 50°C: Normal Storage Temps: -20°C to +70°C Ranges. 
2. Modules are available in GRAY, YELLOW, BLUE, Normally WHITE and normally BLACK. 


TN - STN - FSTN 
are available in GRAY, Y 7 | LCD MODULES 

3. Module dimensions will vary in width depending on type of backlight used. 

4. Built-in Controller is as specified or the equivalent. 


FIRST in Price! FIRST in Quality! FIRST in Service! 
ALL SHORE INDUSTRIES, INC. 


a 1 Edgewater Plaza « Staten Island ¢ New York ¢ 10305 e USA | SD. 
Tel: 718-720-0018 ¢ 800-959-0548 © Fax: 718-720-0225 © email: asiast@aol.com ¢ website: www.allshore.com 
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320 x 240 122 x 92 
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MATERIALS/HANDLING 


Catalyst: A substance which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 


Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 


an assembly from moisture or other de-- 


grading environments. 


Curing agent: See catalyst. 
Hardener: See catalyst. 


Hermetic: A permanent gas-tight seal. 


RTV: Room Temperature Vulcanizing. 
Associated with silicone rubber sealants 
which vulcanize at room temperature. 


Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of heat. 


Thermosetting: Plastics which once 
cured cannot be made to flow again. 


Thixotropy: The property of a coating 
compound which has low viscosity 


when agitated, but which thickens. 


when the agitation ceases. 


Viscosity : Measured in units of poise or 
centipoise. The property of a liquid 
which resists internal flow. Low vis- 
cosity equates with thin and vice-versa. 


PROCESSING 


Casting : Parts or assemblies are placed 
in-a mold. ‘Encapsulating ; material is 
added-and cured. Part i is then removed 


LN 


from the mold. 


° om 


Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. | 


Embedding: Wherein an encapsulant 


substantially fills all voids in and about 


an assembly. 


Impregnation: A process of encapsula- : 


tion involving evacuating all air and 
then allowing the encapsulating mate- 
rial to flow in and fill all voids. 


Molding: Similar to casting except this 
process usually implies multicavity 
molds and costly machines. . 


: 2 


Potting: Wherein the part or assembly 
is immersed in an encapsulating mate- 
rial contained in a shell which becomes 
a permanent outer surface after curing. 


DIELECTRIC 


Arc resistance: An encapsulant’s re- 
sistance to the formation of a conduc- 
tive path or track. Measured in time. 


Breakdown voltage: The voltage at 
which an encapsulant fails electrically. 


Capacitance: The property of conduc- 
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applied. 


Corona: A luminous discharge of elec- 


tricity due to air ionization when a cer-_ 


tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 


Dielectric: Insulator (Nonconductor.) 


Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 


Dielectric strength: The ratio of di- 
electric breakdown to the thickness of 
insulating material. 


Dissipation factor: The ratio of a 
dielectric material’s energy losses. 


Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 


Insulation resistance: (IR) An insulat- 
ing material’s total DC leakage. 


Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 


Voltage endurance: Sometimes called 
corona resistance. The ability of a ma- 
terial to withstand the application of 
sustained high voltage. | 


Volume resistivity: The resistance of a 
material to direct current flow as a 
measure of volume. Expressed as ohm- 
centimeters. 
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AMERICAN BRIGHT OPTOELECTRONICS CORP. 


"Your L.E.D. Solution and Perfect Supplier" Toll Free: (888)LED-0800/Fax: (714)257-1310 
460 W. Lambert Rd., Suite H, Brea, CA 92821 Web site: WWW.AMERICANBRIGHTLED.COM SINCE 1981 


SINCE 1981 


SINGLE DIGIT DISPLAY 


Diagram . Digit Size Part No. Emitting nm 
inch Color 


BS-A302RD green 
0.30 BS-A303RD yellow 585 2000 
0.30 BS-A304RD H.E. red 635 2500 
BS-A306RD sup. red 
BS-A322RD green 
0.36 BS-A323RD yellow 585 1500 
0.36 BS-A324RD H.E. red 635 2000 
BS-A326RD sup. red 
BS-A512RD 
0.56 BS-A513RD yellow 585 2000 
0.56 BS-A514RD H.E. red 635 2500 
BS-A516RD 


ALPHA-NUMERIC DISPLAY 


Diagram Digit Size Part No. Emitting nm (ied) 
inch Color at 10mA 


BS-A562RD green 
0.50 BS-A563RD yellow 585 3000 
0.50 BS-A564RD H.E. red 635 3000 
° 


Iy(ucd) 
at 10mA 


a8 


BS-A566RD sup. 
BS-AA22ND 5000 
1.00 BS-AA23ND yellow 585 4000 
1.00 BS-AA24ND H.E. red 635 5000 
BS-AA26ND 10000 
BS-AD22RD 14000 
2.30 BS-AD23RD yellow 585 11000 
2.30 BS-AD24RD H.E. red 635 12000 
BS-AD26RD 18000 


Ss 


BS-AA12RD green BD-E522RD green 
1.00 BS-AA13RD yellow 585 4000 0.54 BD-E523RD yellow 585 2000 
1.00 BS-AA14RD H.E. red 635 5000 |: BA na 0.54 BD-E524RD H.E. red 635 2500 
BS-AA16RD sup. red BD-E526RD sup. red 


BS-AD12RD 
2.30 BS-AD13RD yellow 585 10000 
2.30 BS-AD14RD H.E. red 635 10000 
BS-AD16RD 
BS-AFO2RD 14000 
BS-AFO3RD yellow 585 12000 
3.00 BS-AF04RD H.E. red 635 13000 
BS-AFO6RD 22000 
BS-AE02RD green 
4.00 BS-AE03RD yellow 585 10000 
4.00 BS-AE04RD H.E. red 635 12000 
BS-AEO6RD sup. red 


SINGLE/MULTI-COLOR 5X7/8X8 DOT MATRIX 


| Diagram Digit Size Part No. Emitting = am ied) 
inch Color at 10mA 


2.00 BM-20257MD green 568 12000 
2.00 BM-20457MD H.E. red 635 10000 
2.00 BM-20657MD sup. red 660 15000 
4.00 BM-40257MD green 568 16000 
4.00 BM-40457MD H.E. red 635 15000 
4.00 BM-40657MD sup. red 660 20000 


1.20 BM-10EG57MD _HER/green 635/568 8000/9000 
2.00 BM-20EG57MD_ _HER/green 635/568 10000/12000 


BS-AGO2RD green 25000 4.00 BM-40EG57MD HER/green 635/568 15000/16000 
5.00 BS-AGO3RD yellow 585 20000 4.00 BM-41EG5S7MD HER/green 635/568 —_13000/15000 
5.00 BS-AGO4RD H.E. red 635 22000 


BS-AGO6RD 
DOUBLE DIGIT DISPLAY 


Diagram Digit Size Part No. Emitting nm ly(pcd) 
inch Color at 10mA 


EE BD-A512RD green 568 2800 


0.56 BD-A513RD yellow 585 2000 
THREE DIGIT DISPLAY 


0.56 BD-A514RD H.E. red 635 2500 
Diagram Digit Size Part No. 
inch 


BD-A516RD sup. red 660 5000 
BT-M402RD green 
BT-M403RD yellow 
BT-M404RD 

A BT-M406RD 

A BT-M512RD 

BT-M513RD 
BT-M514RD .E. 
BT-M516RD : 


FOUR DIGIT DISPLAY 


Digit Size Part No. Emitting nm 
inch Color 
BQ-M322RD green 
BQ-M323RD yellow 
: BQ-M324RD H.E. red 
BQ-M326RD sup. red 
4 A A BQ-M512RD 
BQ-M513RD 


BQ-M514RD 
BQ-M516RD 


sup. red 30000 


1.20 BM-10EG88MD HER/green 635/568  10000/11000 
2.30 BM-20EG88MD HER/green 635/568 12000/13000 


LED LIGHT BARS & BAR GRAPH ARRAYS 
Diagram Digit Size Part No. Emitting nm 

mm Color 
10.0x20.16 BA-8G6UW 
10.0x20.16 BA-8Y6UW 
10.0x20.16 BA-8E6UW 
10.0x20.16 BA-8S6UW 
10 Bars BA-10G1UD green 
10 Bars BA-10Y1UD yellow 585 4500 
10 Bars BA-10E1UD H.E. red 
10 Bars BA-10S1UD sup. red 
12 Bars BA-12G3UD green 
12 Bars BA-12Y3UD yellow 585 3500 
12 Bars BA-12E3UD H.E. red 635 4000 


12 Bars BA-12S3UD 


LED LAMP CLUSTER 


Diagram Diameter Part No. Emitting nm ly(med) 
inch Color at 20mA 


green 


sup. red 


1.024 BLO-26GS01 568/660 2500/3500 


reen 
2.047 BLO-52GS01 p 568/660 4500/6000 


Having trouble finding what you need in our standard LED products? 
Here is the solution: We have more than 10 years of experience in designing 
_ Custom LED Lamps and Displays. 


So, call us toda 
***! isted displays are common anode configurations. Custom type, common cathode & other sizes displays are available. 
Also see AMERICAN BRIGHT in LAMPS Section. | | 


EEM 1999 See us on the World Wide Web at hittp://eemonline.com Be1011 


— : - piselavs a ; , | 2450 
_LCD Products 


MONOCHROME LCD DISPLAYS 


° Intelligent graphic displays with controller 


e Intelligent character displays with controller 
e Segmented panel displays 
¢ Industry standard sizes in stock 


¢ Engineering technical support — 


Pixel Pixel Size Viewing A Overall Driving aie 
Part Number Count (mm) (mm) WxH ‘Dimension Voltage Peta : elle or 
WH WxH (mm) WxHxD (V) ato 
| EL 


AND1021ST-EO 120x64 | 0.56 x 0.60 62.5x43.5 85 x 70x 20 T6963C T= TEL 
5x 43. a 
ee 


0. 8.5 
T9630 
LED 
FANDIG9iST-EO | 128x128 | 043x043 | 62x62 | B44xtOOxid | w-145 | Tesee | 
rANDIsaiST | 128x128 | 043x043 | 62x62 | @44xi00xt4 | 45-145 |  Tevesc | - | - | 41 
8.5 
7.2 
8.0 


FANDI013ST-30 | 160x128 | 060x060 |  101x82 | 129x1045x14 | 45/85 | 69630 | 380 T 
PAND711AST-EO | 240x64 | 053x053 | 132x389 | 180x65x12 | 45/85 | Tees = | | EL | aT 
30_ | - 
+5/-18.0 

167 x 109x 11 


¢ "30" means that the LCD has a transflective reflector. Part would be ordered with a "-30" suffix. (i.e. AND1013ST-30) 

¢ "EO" means that an electroluminescent panel is installed in the LCD. Order with the "EO" suffix. (i.e. AND1013ST-EO) 
¢ CCFL means that a cold cathode fluorescent lamp is installed in the module . 

e "MST" means Film Super Twist Nematic (FSTN); "BST" means Blue Mode Super Twist Nematic LCD. 


LCD STN - INTELLIGENT CHARACTER DISPLAYS 


(For extended temperature and electroluminescent backlight options please contact factory) 


| Lines x Characters Size Viewing Area Outline Dimensions Driving ’ 
eee (mm) WxH (mm) WxH (mm) WxHxD Voltage (V) | Controter posal 


AND671GST 3.07 x 6.56 64.5 x 13.8 80 x 36x 11.3 | 5 | _-HD44780 
AND671GST-LED 3.07 x 6.56 64.5 x 13.8 80 x 36 x 16 HD44780 
HD44780 


Coe 

[ANDATIGST-UED | 2x16 | 484x966 | 99x24 | to2xaaxtsa | 5 | _wDea7a0_| LED 

ranpasist | 2xt6 | _27exaso | é2x16 (| —‘e5xa0x101_| 5 | wDea7a0_ | 

TANDaBIGSTLED | __2x16 | 278x489 | _€2x16 | _85x30x158 | 5 | _HDsa7a0_| Led 

fanpagiest | 2x16 | 295x475 | 645x188 | 80xa6x118 | 5 | wosa7@0_ | _—_ 

TANDASIGSTLED [2x16 | 295x475 | 645x138 | _80x36x158 | 5 | H044700_| LED 
aa ae 

_ [= 

ee 

aa 

aoe ae 

a ae 


AND501GST 3.2 x 5.55 83x 18.6 116 x 37x 11.3 HD44780 


ANNENIRST-I CH 9vV9ON Q29vER EB Q2v1AQEG 11Av 27v 1h a HAAATON 
wv Met 


AND771GST_ 3.2.x 5.55 94.5x 17.8 118 x 36x 11.3 HD44780 | - | 
AND771GST-LED 3.2.x 5.55 94.5x 17.8 118 x 36x 15.8 HD44780 
AND591GST 3.2 x 5.55 154.4 x 15.8 182 x 33.5x 11.3 pm 


. 1.8 HD44780 
-AND591GST-LED 3.2.x 5.55 — 154.4x15.8 | 182 x 33.5 x 16.3 HD44780 


ar Vv Ve NVI VV AN TV.YV tIVAWEI AN IVY 


ranorai@st | 4x16 | 2.05xat6 | 618x252 | e7xe0xnn6 | 5 | nosa7ao | 
TANDTSIGSTLED [4x16 | 2.95xa6 | 618x252 | @7xe0xts8 | 5 | Hoea7a0| LED 
ranoraiest | 4x00 | 295x416 | 76x252 | 98xeoxite | 5 | Hosa7a0_ | 
ranDrevesTLeD [4x00 | 295x415 | 70xe52 | o8xe0xts8 | 5 | _Hoea7a0| cD 
ranoravest | 4x40 | 2.78xano | areas | tooxsaxton | 5 | _Hoea7a0_ | 


LCD SEGMENTED PANEL DISPLAYS (ALSO AVAILABLE) : 


See our Web Site for complete specifications or call for our full line catalog. 
Purdy Electronics Corporation® 720 Palomar Ave., Sunnyvale, CA « Tel: 408-523-8218 Fax: 408-733-1287» www.purdyelectronics.com 
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LCD Products 


® 


COLOR TFT DISPLAYS 


¢ Active matrix TFT LCD with 262,144 colors 

e Excellent response, contrast, and viewing angle 
¢ High bright backlight options--up to 1,000 nits 

¢ Control circuitry, inverters, and cabling available 
e Engineering technical support 


COLOR TFT MONITORS (includes CCFL backlight, vavertei a control circuitry) | 


Overall 
Part Number Screen Pixel Brightness Pixel Pitch Active Area . ; : 
Diagonal | Count ed/m2 (mm) (mm) Braaic 7 shige Input Signal 
(inches) WxH WxH WxH WxHxD 


AND-TFI-18DM| 1.8 | 160x234 0.076 x 0.114] 36.5x 27.4} 51x39x13 TFT Analog RGB 
AND-TFT-250M | 2. 160 x 234 0.106 x 0.161| 50.9x 27.7 | 68x55x 13 TFT Analog RGB 
2 


ol 


| 


AND-TFT-5MQ 
RGB interface 
RGB interface 
RGB interface 
2 
2 


0 
AND-TFT-5M 320 x 234 0.32 x 0.32 | 102.7x 74.9] 127 x93 x 20 NTSC Composite 
5 


AND-TFT-4D 


AND-TFT-6DQ 


RGB interface 
RGB interface 
RGB interface 


AND-TFT-64MQ 320 x 234 0.416 x 0.416 | 130.6 x 97.3} 156 x 129 x 20 NTSC Composite 
COLOR TFT MODULES (includes CCFL backlight) * With external DC-DC converter / inverter 


AND-TFT-6SQ 


Part Number Diagonal} Count cd/m2 (mm) (mm) (mm) Voltage Input Signal 
(inches) WxH WxH WxH WxHxD : 
|ANDOSCOIEK | 9.5 [640x480] 95 | 0.30x0.30_| 192.0x 144.0 | 267x180x12 | 5.0 | Digital 3-bit interface _ 
JANDIOC209A-HB | 10.4 |640x480| 250 | 0.33x0.33 | 211.2% 1584 | 265x189x12 | 5.0 | Digital 6-bit interface 
AND10C209A-UHB 
/AND10C039_| 10.4 [800x600] 80 __| 0.264 x 0.264 | 211.2x 158.4 | 265x180x8.5 | 5.0 | Digital 6-bit interface | 
|AND10C273-HB__| 10.4 [800x600] 250 __| 0.264x 0.264 | 211.2x 1584] 265x189x12 | 5.0 | Digital 6-bit interface | 
800 x 600 


COLOR STN MODULES (includes CCFL backlight) 


Part Number Diagonal | Count cd/m2 (mm) (mm) (mm) Voltage 
inches WxH WxH WxH WxHxD 
FANDCS104V-010 | 10.4 [640x480] 70 | 0.33x0.33 | 211.2x158.4| 264x183x9 | +5/+26.5| B-bit parallel” 


ANDCS121S-010 800 x 600 0.306 x 0.306 | 245.0x 183.8} 275 x 202.5x8 8-bit parallel? 
ANDCS150X-010 | 15.0 |1024 x 768 0.297 x 0.297 | 304.1x 228.1] 367 x 300 x 18 8-bit parallel” 


NOTE 1: Requires separate 0.8 - 2.8 volts for contrast adjustment; NOTE 2: Dual scan. -< 
Purdy Electronics Corporation® 720 Palomar Ave., Sunnyvale, CA « Tel: 408-523-8218 ¢ Fax: 408-733-1287* www.purdyelectronics.com 
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OPTREX LCD...OPTREX LCD... OPTREX LCD...OPT REX LCD 


Apollo Display Technologies isa unique manufacturer/ distributor spe- 
cializing in LCD technology. Since the beginning of the LCD ‘module 
industry, Apollo has served the OEM market as a technical, stocking dis- 
tributor and value added manufacturer of LCD products and services. - 
Our standard product line of OPTREX LCD modules are sold at aggres- 
sive factory-direct prices. Our value added and semi-custom manufactur- 
ing services broaden the variety and performance characteristics to best 
suit customers’ needs. It is our unique combination of low-cost standard — 
products, large inventory, technical assistance and value added services ff 
that has made pore the first choice of so many display engineers. : 


a ‘CHARACTER LCD: MOST POPULAR TYPES 


High Contrast LC Fluid: 
Apollo Display Technologies offers the ia series of LCD modules featuring a \ high contrast supertwist LC fluid. 


THE BEST FEATURES OF: 


4 MANUFACTURER: 
@ LowPrice : aad 
t Piss Support : 


Aer ane Ae An Renee OR ee tee ee 


“ALL IN ONE!! no | 


ees, Customized ; 
==4 Enhanced Features 


CHAR x ROW CHAR HT BACKLIGHT PART # - | CHAR x ROW CHAR HT — BACKLIGHT PART # 

_ Bx2 4.75 BEPEEGLIVE DMCOOSN | | 20x4 475 REFLECTIVE DMC20434N-B 
16x1 9.66 Y/G LED DMC16128NY-LY 20x4 475° WHITEEL DMC20481N-SEW 
16x1 5.95 Y/G LED ~ DMC16105NY-LY - . 7 eee : 
16x1 9.66 REFLECTIVE DMC16129N-B » | 20x4 © 4.75 Y/G LED DMC20481NY-LY-B 
16x1 14.54 Y/G LED ~ _DMC16188NY-LY 7 24x2 555 ; REFLECTIVE DMC24227N-B 
16x2 , ee REFLECTIVE DMC16207N-B , 94x2 555  WHITEEL DMC24227N-SEW-B-11 
16x2 485 Chip-On-Glass DMC50747NF 24x2 555 Y/GLED DMC2074NY-LY-B 
16x2 4.35 Y/G LED DMC50292NY-LY-B 40x2 555 REFLECTIVE DMC40218N-B 
16x2 ., §.55 Y/G LED DMC16202NY-LY-1(B) 40x2 «555 WHITE EL DMC40218N-SEW-B 
ie “2 WHITE EL DMC16207N-SEW-B  A0x2 BBB V/G LED | ~ DMC40267NY-SLY-B 
16x2 9.66 VIGLED DMC16230NY-LY-B : ee: (mini) foe 
16x4 4.75 REFLECTIVE DMC16433N-B 40x4 4.89 REFLECTIVE -DMC40457N-B 
16x4s«AT. WHITE EL DMC16433N-SEW-B 40x4 4.89 — WHITE EL ~ DMC40457N-SEW-B 
20x1 9.66 Y/G LED. DMC20171NY-LY 40x4 489  ‘Y/GLED ~- DMC40457NY-LY-B 
20x22 s«*S REFLECTIVE DMC50218N-B : 
20x2 5.55 WHITE EL DMC20261AN-SEW-B 
20x2 555 Y/G LED DMC20261 ANY-LY-B 

Y/G LED DMC20203NY-LY-B 


20x2 9.22 


GRAPHIC LCD WITH CONTROLLER ON-BOARD 
Most popular Optrex LCD’s with controller IC and RAM on LCD’s driver board: 


Resolution Type # Dot Pitch Controller IC Popular Versions (Type # - a Comments 
~119 x 73 DMF50834 0.36 x 0.36 UPD16435 -NFJ-SEB EL w/inverter (wide temp) 
128 x 32 DMF50426 0.43 x 0.43 HD61202 -NYJ-LY LED (wide temp) 
128 x 64 DMF50427 0.43 x 0.43 HD61202 _ -NYJ-LY, NFJ-EB _LED (wide temp) 
128 x 112 DMF5002 0.54 x 0.53 T6963C _-N, NY-EB Reflective, EL 
128 x 128 DMF50549 0.43 x 0.43 T6963C -NU Reflective 
160 x 128 DMF5001 0.58 x 0.58 — 769630 -NF, -NYL-EB, -NY-LY Reflective, EL, LED 
160 x 128 DMF5003 0.58 x 0.58 T6963C -NB-FW, -NF-FW CCT, CCT B&W 
240 x 64 DMF5005 0.53 x 0.53 T6963C -N, -NF, -NF-SEW, -NY-LY Reflective, Reflective Baw, EL B&W, LED 
240 x 64 DMF5010 0.53 x 0.53 T6963C -NB- FW, -NF-FW (back-lit) CCT, CCT B&W 
240 x 64 DMF50316 0.53 x 0.53 T6963C | -NF-FW-1 (edge-lit) CCT B&W 
240 x 128 DMF50773 0.50 x 0.50 T6963C -NF-SLY, -NF-FW LED, B&W, CCT B&W 


GRAPHIC LCD WITH EXTERNAL CONTROLLER | 


Most popular Optrex LCD’s with external controller IC or controller board required: 


Resolution Type # Dot Pitch Controller Board Popular Versions (Type # -) Comments 
128x64 DMF50202 0.44 x 0.60 PC55, CDS6255 -NY-LY LED 

128 x 64 DMF50051 0.44 x 0.60 PC55, CDS6255 -N-SEW - EL 

160 x 64 © DMF50374 0.60 x 0.60 CDS1330, PC\104-1330 -NYU-LY-1 LED 

256 x 128 DMF682A 0.47 x 0.47 CDS1330, PC\104-1330 ~-NF, -NF-EW Reflective, B&W EL 
256 xX 128 DMF6104 0.47 x 0.47 €DS1330, PC\104-1330 -NB-FW, -NF-FW CCT, CCT B&W 
296(x3) x64 . DMF50887 0.117(X3) X 0.35 Consult Sales | -NCJU-FW-1 CCT, 1-DIN Color 
320 x 240 DMF50081 0.30 x 0.30. CDS1330, PC8106N, VGA-104N, PC/104-1330 _  =NB-FW, -NF-FW, NY-SEW CCT, CCT B&W, EL 
320:x 240 DMF50417 0.30 x 0.30 CDS1330, PC8106N, VGA-104N, PC/104-1330 ~ -NY-SLY LED 

320 x 240 DMF50174 0.36 x 0.30 CDS1330, PC8106N, VGA-104N, PC/104-1330. -NB-FW, -NF-FW CCT, CCT B&W 
320 x 240° DMF50174 0.36 x 0.36 CDS1335, PC8106N, VGA104N, PC/104-1330 -NFL-SFW-11 CCT, sunlight read 
320 x 240 -. DMF50840 0.36 X 0.36 —€DS1335, PC8106N, VGA104N, PC/104-1330 | -NFL-SFW CCT, sunlight read 
320x240 = _DMF50840. 0.36 x 0.36 CDS1330, PC8106N, VGAT04N, PC/104-1330 -NF-FW . CCT, touch option 
320 x 240 . ‘DMF50840 0.36 X 0.36 — CDS1335, PC8106N, VGA104N, PC/104-1330 -NFL-SLY | LED, sunlight read 
320(x3) x 240 -DMF50944° 0.09(x3) x:0.33. PC8106N, VGA-104N -NCU-FW-11 CCT 5.7" Color 
640x200 = DMF50036 0.35 x 0.49 © CDS1330, PC8106N, VGA-104N, PONI04- 1330 -NBU-FW, NFU-FW CCT, CCT B&W 
640x480 © = DMF50766 0.079 x 0.237 — PC8106N, VGA-104P -NC-FW — CCT 7.5" Color 
640 x 480 DMF50961 . 0.23 x 0.23 PC8106N, VGA-104N -NF-FW — CCT 7.2" B&W 
640 x 480 . DMF50260 0.30 x 0.30 PC8106N, VGA-104N -NF-FW-15 CCT 9.4" B&W 


For 10.4" ~ 15.0" color screens & kits with controller, inverter and cable(s), please contact the Apollo Sales 
Office for the latest models and specifications. 


B-1014 
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OPTREX LCD...OPTREX LCD...OPTREX LCD...OPTREX LCD 


Apollo LCD Controller Boards — 


° VGA-104: low cost, dedicated PC/104 bus controllr card driving both monochrome and color passive LCD's from 320 x 240 to 
640 x 480 screens. : . 

¢ PC\104-1330: low cost, general purpose PC\104 bus controller for sub-VGA resolution monochrome LCDs; features on-board char- 

acter generator with a full graphic overlay capability; based around SMOS SED1330(5) controller IC; supports single scan screen reso- 
lutions of 160x64, 240x128, 256x128, 320x240 and 640x200. is | 

¢ PC\104-5000: low cost, general purpose PC\104 bus interface board for graphic LCDs (“5000-Series”) which have a Toshiba T6963C 
controller IC on the LCD itself; interface is 8-bit parallel data; the T6963C includes character generator ROM and 8k screen RAM with 
graphics bit-mapped; supports screen resolutions of 128x112, 128x128, 128x160, 160x128, and 240x64. 


* PCI-1000: 32-bit PCL-bus controller for passive & active color LCD screens from VGA to XGA and EWS resolutions. | 


* PC8106: low cost, dedicated controller for color and monochrome passive LCD's replacing the standard ISA VGA video card; supports 
screen resolutions from 320x200 up to 640x480. | 


* CDS-545: 16-bit ISA bus controller for passive color and active color TFT LCD displays of VGA (640x480), SVGA (800x600), XGA 


(1024x 786) and EWS (1280x1024) resolutions. | 


General Purpose CPU/MPU | | 


* CDS1350 Series: runs small, mid-size and large graphic passive LCD's with direct, low cost, microprocessor control. Can run 
monochrome screens to 16-grey levels and color screens to 256 simultaneous colors. Character & graphic software available to 
simplify development. : 

¢ CDSxvG: parallel I/O controller board/IC for displays with on-board T6963C controller IC. Smart "windows" with high level commands 
to simplify graphics programming. Available in board or IC format. | 

* CDS1330/VEE/32K: general purpose controller for CPU/MPU with 8-bit parallel data interface; supports Intel and Motorola formats; 
includes Vee LCD contrast circuit and 32K screen RAM (optional 64K); features on-board character generator with a full graphic over- 
lay capability; based around the SMOS SED1330(5) controller IC; supports single-scan screen resolutions of 160x64, 240x128, 
256x128, 320x240 and 640x200. [Note: this controller is often more popular than the CDS6255 noted below due to the CDS1330’s 
multiple character fonts and graphic capabilities; however, since it can only support single scan LCDs, the CDS6255 is offered as an alter- 
native]. 


RS232 Serial 


¢ CDSxxxC: general purpose serial to parallel converter for serial RS232 interface to character LCDs which have the HD44780 (or compatible) 
controller on the LCD itself. Direct LCD mounting is available for many modules. | | 

¢ CDSxyG: many graphic software features with this serial RS-232 controller for small & mid-size graphic LCD's. Keyboard I/O and direct 
mounting to display available. ? _ 


SPECIAL PRODUCTS & SERVICES 


¢ Touchscreens * Value-Added * Connectors/Cables Anti-Glare Films - Negative Image 
¢ Re-Polarize LCD « Repair LCD ¢ Fiber-Optic Backlight « Int’! Character Set | | 


LCD Graphics Engine Featuring Apollo Display Operating System 


e Controller IC ¢ Optional Controller Board 

e Multiple character generators e Extensive, High-Level Graphic Commands 
¢ Serial I/O, low EMI, simple cable ¢ Optional Touch Screen I/O | 

¢ Monochrome & Color LCD ° Active & Passive LCD 


¢ Screens 320x240 to 800x600 _. ¢ Controls 4.7" to 15.0" + Screens | 
Lowest cost component system and fastest to market for designers using graphic LCD's. 


APOLLO 7 | ‘We're easy to remember... 


DISPLAY - #8 East Coast OAS 
@ MB TECHNOLOGIES, INc. = -800-LcD-sToc«K) SESS 
194-22 Morris Ave., Holtsville, NY 11742 2 weet Coast SOT 
Ph. (516) 654-1143 Fax. (516) 654-1496 1-800-4LCD-WEST LRw Te 
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ASIA WINTEK: Standard Character Type LCMs 


Process & Color Backlight 


Display Module Size Effective Character Dot Driving 
Format Model No. (WxHxT) Viewing Area Size Size Method “TN | HTN] STN | STN | STN LED 
(char. x line) mm (W xH) mm (W x H) mm (W x H) mm (Duty) . | ay ft |] YF 
WM-C1601M | 80.0 x 36.0 x 9.5/14.5 64.5 x 15.0 3.07 x 6.56 0.55 x 0.75 1/16 fe) O we) O 
16x1 WM-C1601P 80.0 x 36.0 x 9.5/14.5 64.5 x 15.0 3.07 x 6.56 0.55 x 0.75 1/16 e) Oo o| oa 
WM-C16010 122.0 x 33.0 x 10.0/14.5 99.0 x 13.0 4.84 x 9.66 0.92 x 1.10 1/16 Oo Oo oun ae) 
WD-Ci601T — 80.0 x 36.0 x 9.5/14.5 64.5 x 15.0 3.07 x 6.56 0.55 x 0.75 1/16 O O QO] oO 
WM-C1602K 84.0 x 44.0 x 9.5/14.5 63.0 x 18.0 2.95 x 5.55 0.55 x 0.65 1/16 30 e) O Oo O 
WM-C1602M 80.0 x 36.0 x 9.5/14.5 64.5 x 15.0 2.95 x 5.55 0.55 x 0.65 1/16 34 e) Oo olo 
| WD-C1602M — 93.0 x 50.0 x 10.0 72.0 x 227.0 3.49 x 7.22 0.65 x 0.85 1/16 30 Oo O oO] oO 
16x2 WM-C1602N 85.0 x29.5 x 9.5/13.0 62.5 x 16.5 2.78 x 4.89 0.50 x 0.55 1/16 30 e) e) Oo] o 
WM-C1602Q 122.0 x 44.0 x 10.0/14.5 99.0 x 24.0 4.84 x 9.66 0.92 x 1.10 1/16 46 e) fe) e) O 
WD-C1602Q 122.0 x 44.0 x 10.0/14.5 99.0 x 24.0 4.84 x 9.66 0.92 x 1.10 1/16 46 fe) fe) Oo] oO 
WD-C1602R 85.0 x 36.0 x 9.5/14.5 64.5 x 15.0 2.95 x 4.35 0.55 x 0.50 1/16 40 e) oO oun xe) 


[toa |ww-cieoam | a7.0xe00x9sn4s | 618x252 | 295x475 | 085x055 | ine | 60 | o | o 
WM-C2002M ‘| 116.0 x 37.0 x 9.5/14.5 84.0 x 18.6 3.20 x 5.55 0.60 x 0.65 1/16 40 
aaxs[wwrcanoa | 98.0x600x95745 | 760x252 | 295x475 | 085x085 | 16 | 60 | o | o| 
WM-C2402M | 118.0 x 36.0x 9.5/14.5 3.20 x 5.55 2 
[aoe [wurcsooan [ie2oxseoxssn4s] 1545x165 | 20x65 | as0x08 | 16 | 75 | o | | 
[tt |wncuonua fionoxseatosres| varoxzes | erexaae [osoxoss | ane | es | o [o 


ASIA WINTEK: Standard Graphic Type LCMs 


Number Module Size Effective Dot Dot Process & Color Backlight 


of Model No. (Wx Hx T) Viewing Area Size Pitch HTN] STN| STN] STN|STN NONE LED| EL jcctt] Built-In 
DOTS mm | (WxH)mm | (WxH)mm | (WxH) mm Gray | Yellow Blue Controller 


Single P: 


ele felefe cleo ec ce feo os 


ASIA WINTEK CORPORATION 


CUSTOM & STANDARD LCD & LCM DISPLAYS 


1111 BELTLINE ROAD 

SUITE 207 

GARLAND, TEXAS 75040 

PH 972.496.6067 FAX 972.496.6069 
garybennett@why.net 
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LCD 
LIQUID CRYSTAL DISPLAYS 


Offering a full line of LCD products including: 


Custom LCD panels 
Character LCD modules 
Graphics LCD modules 
Custom LCD modules 


For a free catalog or more information: 
Phone: 949-360-5830 / Fax: 949-360-5839 
Or visit us on the internet: 
http://www.azdisplays.com 


LED 
LIGHT EMITTING DIODES 


DWreata(ceeaee 1.8mm, 3mm, 5mm, 8mm, 10mm, Rectangular, Square, Flat Top, 2 & 3 
Leaded Bi-Color, Bi-Polar and Flashing. 


Oli celia =rel-leeMialel(erciceace Single Level, Bi-Level, Arrays, 2 & 3 Leaded Bi-Color, 
Rt. Angle and Vertical Mount. 


MEER 7 Segment, Aloha Numeric, 0.3 inch to 4 inch digit height. 1 thru 4 digits, 
Bi-Color, Dot matrix, Clock, Special Characters, Bargraph and Light Bars. 


AZ DISPLAYS, INC. 


75 COLUMBIA * ALISO VIEJO, CA 92856 * PHONE (949) 360-5830 « FAX: (949) 360-5839 * E-MAIL: SALES@AZDISPLAYS.COM 
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A/D acrylonitrile butadiene-styrene 
A/D analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AFC audio frequency control 
AFT automatic filter test | 
ALGOL algorithmic language 
AM a logical operator 
AQL ‘acceptable quality level 
ASCII American national standard 
code for information interchange 
ASIC application specific IC 
ATE automatic test equipment 
ATG automatic test generation 
AWG American wire gauge 


B : 

BALUN balanced to unbalanced 

BASIC beginners’ all-purpose 
symbolic instruction 

BCD binary-coded decimal 

BNC baby "N” connector 

BUS basic utility syste 


C 

CAD computer-aided design 

CAE computer-aided engineering 

CAM computer-aided manufacture 

CAMAC computer-automated 
measurement and control 

CAPP computer-aided process 
planning 

CAT computer-aided test 

CATV cable television or 
community antenna television 

CCC (leaded) ceramic chip carriers 

CCD computer-controlled display » 

CERMET ceramic metal element 

CIE computer-integrated engineering 

CIM computer-integrated 
manufacturing 

CLCC ceramic leadless chip carriers 

CMOS complementary metal-oxide 
semiconductor 

Comm. communications 

CPS characters per second 

CPU central processing unit 


D 

D/A digital to analog _ 

DAC digital to analog converter 

DBMS data base management 
system | 

DC direct current 

DFT design for testability 

DIAC bidirectional trigger diode 

DIL dual in-line 

DIN Deutsche Industrie 
Normenausschuss 

DIP dual in-line package 

DPM digital panel meter 

DRAM dynamic RAM 

DTL diode transistor logic | 


EDA electronic design automation 
EDP electronic data processing 
EBCDIC extended binary coded 
~ decimal interchange code _ 
EEPROM electrically. erasable 
PROM, | 


EIA Electronic Industries 
Association . 
EMC electromagnetic compatibility 


- EMI electromagnetic interference 


EMP electromagnetic pulse 


EPROM erasable programmable 


ROM 
ESR equivalent series resistance 


F 

FEP fluorinated ethylene propylene 
Copolymar, 200° Teflon 

FET field-effect transistor - 

FM frequency modulation 

FORTRAN formula translator 


G 
GaAsFET gallium arsenide FET 


-CMIP commn management 


information protocol | 
GPIB general purpose interface bus 
GPS global positioning system 


H . 

HF high frequency (3 to 30 MHz) | 

HIPOT test, measurement, and 
diagnostic equipment 

HLL high level language 

HV high voltage 

Hz Hertz 


I 
IAB Internet Activities Board 
IC integrated circuit 


IDC insulation displacement contact 


IF intermediate frequency 
IO input/output (devices) 
IR insulation resistance (or) infrared 


' ISDN integrated services digital 


network 
ISO International Standards 
Organization 


J 


| JEDEC Joint Electronic Device 


Engineering Council 
JFET junction FET. 
JMOS junction MOS 


K 


kHz kilohertz (10 > hertz) 
KSR keyboard send /receive 


L 

LAN local area network 

LC (filters) inductance/capacitance 

LCC leaded chip carrier 

LCD liquid crystal display 

LED light-emitting diode 

LF low frequency (30 to 300 kHz) 

LIF low insertion force 

LNA low noise amplifier 

LNB low noise band 

LSI large scale integration 

LVDT linear velocity displacement 
transformer 


M 


MASER microwave amplification | 
by stimulated. emission of 
radiation 
MATV. master antenna television. 


LF microfarad - 

MHz megahertz 

MIC microwave IC 

MIPS million instructions per 
second 

MIB microcomputer interface board: 

MOS metal oxide semiconductor 

MOSFET metal oxide : 
semiconductor FET | 

MOSIGT metal oxide 
semiconductor insulated-gate 
transistor 

MOV metal oxide varistor | 

MPU microprocessor unit 

MSI medium scale integration. 


N . 

NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation 


module 


NOR not OR 


NTC negative temperature coefficient 


O 


OCR optical character reader 


OEM original equipment 
manufacturer 

OR a logical operator © 

OSI open systems interconnection 


Pp 


PAL programmable array logic 
PC printed circuit 


- PCB printed circuit board 


PCM pulse code modulation 
PCS plastic clad silica 


' pF picofarad 


PGA pin grid array 
PIN positive-intrinsic-negative 
(transistor) 


PLA programmable logic. array 


PLCC plastic leaded chip carrier 

PLL phased lock loop 

PPI plan position indicator 

PROM programmable ROM - 

PTC positive temperature coefficient 

PUT programmable unijunction 
transistor 


Q 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 


R 

RAM random access memory — 
RC resistance-capacitance 

RFI radio frequency interference 
RMS root mean square 


_ ROM read only memory 


RF radio frequency 


‘RFC radio-frequency choke 


RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 

RTV room temperature vulcanizing 
RW read/write 


a SAS silicon asymmetrical switch ° 
7 eRe single board (micro) computer 


as 


_SBS silicon bilateral switch 


SCR silicon-controlled rectifier 

SCS silicon-controlled switch 

SDA source & detector assemblies 

SGMP simple Baleway MOnNONAE 
protocol 


_ SIDAC bidirectional voltage- 


triggered switch 
SIMM single in-line memory 


module 
SIP single in-line package 


| SMD surface mount device 


SMT surface mount technology 


_SNMP simpole network 


management protocol 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 


SSI small scale integration 
_ SSR solid-state relay 


STL Schottky transistor logic 
SUS silicon unilateral switch » 


ies 


TC temperature coefficient 

TCE thermal coefficient of 
expansion . 

TXCO temperature compensated 
crystal oscillator 

TFE tetrafluoride ethylene propylene 
Copolymer, 250° Teflon 

TRIAC bidirectional AC switch 

TTL transistor-transistor logic 

TTY teletypewriter 


U 


UHF ultra high frequency (300 MHz 


to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 


V 

VAC volts (of) alternating current 
VAN value-added network 

VAR volt-ampere reactive 


VCR video cassette recorder 


VDC volts (of) direct current 

VHF very high frequency (30 kHz 
to 300 MHz) 

VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 
kHz) 

VLSI very large scale integration 

VME virtual machine environment 

VRM voice recognition module 

VTVM vacuum tube volt meter 

VU volume unit 

VSWR voltage standing wave ratio 


Ww 
WPS word processing software | 


= 


~ YIG yttrium iron garnet | 


ZIF zero insertion force ' 
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BABCOCK .. Beeggiaconver 


PLASNIA GRAPHIC DISPLAYS 


Columns/ Pixel Pixel Glass Glass Module P/N Module P/N 
Rows Size Pitch Size P/N with Drivers with Controller 
128 x32 | .050|.100 | 13.93 x 4.14 | GP-032X128-01 | GD-032D128-02 | GD-032C128-01 


128 x 64 6.75 x 3.67 | GP-064X128-01 | GD-064D128-01 | GD-064C128-01 
128x 64 | .050| .100 | 13.92 x 7.34 | GP-064X128-02 | GD-064D128-02 | GD-064C128-02 


Graphic and 
character format 
dc-plasma flat 
panel displays 


sa is USA. 128 x 64 4.33 x 2.75 | GP-064X128-03 | GD-064D128-03 | GD-064C128-03 
G : 


standard designs. 
Standard vacuum 
fluorescent 
modules. 


‘@) 


192 x 96 6.57 x 3.66 | GP-096X192-01 | GD-096D192-01 | GD-096C192-01 
192 x 96 5.40 x 3.77 | GP-096X192-02 | GD-096D192-02 | GD-096C192-02 
280 x 120 9.50 x 5.45 | GP-120X280-01 | GD-120D280-01_ | GD-120C280-01C 


*Model P/N's ending with a “C” denote a model with integrated dc-dc converter. 


@ 


P_ : 
192 x 64 16.45 x 6.22 | GP-064X192-01 | GD-064D192-01C| GD-064C192-01C 
256x 64 | .040| .060 | 13.75 x 5.14 | GP-064X256-01 | GD-064D256-01C| GD-064C256-01 


@ 


PLASMA CHARACTER FORMAT DISPLAYS 


PLASMA DUAL BAR 
9.9mm (.39”) | 6.10 x 2.90 | SP-481-002 | DM-0416 GRAPH 


| 4x20 | 80 | 5.0mm (.20") | 4.75 x 2.30 | SP-481-007 
240 SP-481-010 
480 


*7 and 14-Segment format display panels are available in various sizes. | 


Babcock can provide 
replacement bar graph 
displays for hard to find 
discontinued models. 


VF CHARACTER FORMAT DISPLAYS © 


6x 40 | 240 | 5.0mm (.20”) VF-0640 


*714-Segment format modules available 
as one line by 16, 20 or 32 characters. 


? CUSTOM DESIGNS ENCOURAGED 


BABCOCK INC.* 14930 East Alondra Blvd. ¢ La Mirada CA 90638 ¢ Tel (714) 994-6500 x222 ¢ Fax (714) 994-3013 
E-Mail: sales@babcockinc.com ¢ Web Site:http://www.babcockinc.com 


POS DISPLAY 

Retail customer 
display replacement 
with serial interface 


EEM 1999 See us on the World Wide Web at http://eemonline.com Be1019 
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‘Your image... 


it’s everything HIGH RESOLUTION IMAGING 
& Mepicat Monitors 


From 1 to 5 megapixels — Clinical to Diagnostic 


Mobet 1654 — 21 Inc FS 2048x2560 pixeis ! 
° Active video area: —-111.8x 15.75 with P45 phosphor 


¢ Brightness: 9OHL with 90% AR panel 
° Contrast Ratio: 256:1 at 1.5fc ambient 


MobeL 2000 — 21 Inch FS 2048x2560 Pixets 

¢ Active video area: —‘11.8x15.75 with P45 phosphor 
¢ — Brightness: 1508L with 90% AR panel 

° Contrast Ratio: 500:1 at 1.5fc ambient 


Mobet DS2000 Series — 20 Inch FP 1600 x1280 Pixets 


¢ Digital multi-sync: | VGA to 1280 lines @ 105 kHz 

¢ Active video area: — 14.25x10.7 with P104 phosphor 

° — Brightness: up to 100fL peak with 90% AR panel 
at 1024 lines 


Mobet DS2100HB — 21 INcH FS 1600 x1280 pixeis 

° Digital multi-sync: | VGA to 1280 lines @ 105 kHz 

¢ Active videoarea: —-15.25x11.4 with P104 phosphor 

° — Brightness: up to 7SHL peak with 90% AR panel 
at 1024 lines. 


V) 
aa 
O 
= 
Z 
7) 
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Mobet D2100 P/L — 21 Inch FS 2048x2560 pixets 


¢ Digital controlled: Portrait or Landscape 

¢ — Active video area: 11.8x15.75 with P45 phosphor 

¢ — Brightness: 1OORL with 61% AR panel 
or 150fL with 90% AR panel 

* — Contrast Ratio: 700:1 at 1.5fc ambient with 61% panel 
or 500:1 at 1.5tc ambient with 90% panel 


COLOR SERIES FLAT SQUARE 


On-Screen Display Controls 

VGA to 1600x1200 (75Hz) Non-Interlaced 
Supports both PC and Macintosh platforms 
Two industry standard sizes, 19” & 21” 

Input by 15 Pin D-sub and BNC-5 

Dot pitch of 0.26mm for 19”; 0.28mm for 21” 
Auto-switching power supply with VESA DPMS 


Clinton Electronics Corporation 

EE Orwin Associates, Inc.(A Division of Clinton Electronics) 
6701 Clinton Road, Rockford, Il 61111 

815.633.1444 © Fax: 815.633.8712 © Website: http://www.cec-displays.com © E-Mail: ee ees com 
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Your image... Ctnken 


it’s everything Biggar: 
PICTURE 


CRT’s/CONTRACT ASSEMBLY 


CONTRACT ASSEMBLY 
AND MORE... 


Experience: Clinton has over 30 years 


in displays 
Expertise: “Front of Screen” know-how 
Facility: 175,500 square feet 

at work 
I.P.O.: Over 25 years in Asia 
Design: Engineering depth 
Support: Customer Service Department 


eset 


Warehousing and Distribution services to anywhere in the world. 


Specialty and Standard Monochrome CRT’s 


e Full line of CRT sizes from 3 to 23 inches diagonal 
¢ Electron Optics in 20mm, 29mm and 36mm 
¢ Custom Medical, Projection, Photo Imaging, 
Terminal, & POS 
e Large selection of standard phosphors and 
custom blends 
¢ Tube & Yoke matching engineering 
service and production 
¢ Proprietary anti-glare coatings 
factory applied 
¢ AR panel bonding direct to CRT 


Clinton Electronics Corporation 
EE 6701 Clinton Road Rockford, t1 61111 
815.633.1444 © Fax: 815.633.8712 © Website: http://www.cec-displays.com © E-Mail: cecdisplays@compuserve.com 
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Ll, robiem 
Ky LCD 2 ” 
CORED j LCD Pre 


. ‘ Every design problem is 
different. So every display solution is different. That's 
why we're known at Crystaloid for our custom- 
engineered LCD solutions. 

Our engineers deal every day with the toughest 
display problems imaginable: MlL-spec standards, 
high contrast ratios, wide viewing angles, multiple 
colors, and wide temperature ranges. Our 
capabilities range from prototyping to production 
runs as large as 100,000 + units. 

State-oFthe-tuture manufacturing techniques 
mean we can deliver quality, and deliver it 
quickly. 

Solve your problems 
by calling the LCD 

Problem Solvers. Fax 

your display specs to 

Crystaloid for our FASTQuote service. And we'll 
put our engineering expertise on display for you. 


TOLL FREE. AB-BES} TLD sew FIG- 555-21 6 
aboee 5282 Hudson Drive ¢ Hudson, Ohio 44236-3769 USA 


| We wrote the book www.crystaloid.com 
Zon specing LCD displays. 


Call to get your free copy. 
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Touch Screens Cyberto meh 
ee eeee | TO nc 


Devices, Inc. is the 
engineering oriented 
acknowledged leader 
and manufacturer ee 
of resistive touch AB =ACTIVE AREA 

screens for the OEM | *°Y= OVERALL AREA 
market. DigiTouch, 
our line of digital touch 


Standard Touch Screens 


screens, are drift Active Area Resolution Part No. 
free and require no A B Row X Column 

maintenance. These 2.1 2.1 4 4 1880 

incredibly clear trans- 3.0 3.0 4 4 1146 

parent touch screens 3.6 2.9 4 4 2560 

are available in over 3.7 2.9 6 9 2510 

50 standard sizes and 3.8 2.8 8 8 3130 

one hundred different 4.0 3.0 12 16 2000 

resolutions. 4.2 2.3 8 8 2630 

4.6 3.4 5 6 2660 

4.8 2.6 8 8 2790 

CyberTouch Touch Screen 50 27 8 3 2600 

5.3 3.9 8 8 3003 

6.0 4.2 8 8 1951 

6.5 4.5 6 8 1052 

6.7 5.1 8 8 3780 

7.6 4.7 11 18 1185 

yA pat CPU 771 3.8 16 32 1081 

Optional, ESD Display 

Relacion Aosta Shield . 7.7 3.8 S) 8 2170 

Ennancement Serial. 7.7 4.8 8 8 1232 

oe Plug In 7.8 5.9 16 16 2270 
83 62 32 «32 ° 3770. 
CyberTouch Features: 95 #470 24 440 #41036 

e Custom and Standard * PLCC Chip Sets 10.1 15 8 10 2970 
Resistive Touch Screens ¢ TransTouch Touch Monitors 129 95 25 40 3970 
¢ Analog and Digital Formats» EMV/RFI Shielded Windows ficieun tee cicaiae a iemiascieaie a ea oe 
e Interface Controllers ¢ Custom LCD Touch Systems CyberTouch for our complete listing of standard 


touch screens. 


Numerous standard touch screens have been designed for 
medical, banking, telecommunications, factory automation, 
military, aerospace, and process control applications. 

To select a standard touch screen for your application, simply 
match the active area of your display with the active area of a 
CyberTouch touch screen. 


853 Lawrence Drive, Newbury Park, CA 91320-2232, USA 
Tel.: 805-499-5000 * Fax: 805-499-5888 


E-Mail: sales@cybertouchusa.com | l | p | | ( ll [ il 


http://www.cybertouchusa.com 
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EM File System! 


24 PAGE PRODUCT INDEX 
¢ BOOK LISTS 3,800 ITEMS 
oN st en 60 CROSS REFERENCE CARDS 


300 FILE 
FOLDER 
LABELS 


HARDWARE (Eiectrical/Electronic) 
General Information - Charts - Tables 


Use EEM File System Index to locate products 


The EEM File System was developed 35 
years ago to help you organize your cata- 
log files the EEM way. The EEM File 
system follows the EEM cataloging system 
that organizes all electronic product infor- 
mation by the four-digif EEM Product 
Section Number. It puts an end to catalog 
Clutter and filing frustration. 


The EEM File System comes in one 
neat package: 


Product Index Book - Tells you where to 
file information on each and every type of 
electronic product by generic product 
name and EEM Product Section Number. 


300 File Folder Labels - Pressure sensitive 
labels are pre-printed with product names 
and EEM Product Section Number. You 
apply the labels to as many, or as few, file 
folders as you choose. 


60 Cross Reference Cards - You'll never 
lose track of where you filed a catalog 
from a multi-product manufacturer. 


With the EEM File System you can get 
organized and stay organized. You'll save 
countless hours of searching for elusive 


catalogs and data sheets. You'll be able to 
quickly find the catalog you need when 
you need it. The EEM File System is in 
everyday use in thousands of engineering 
and purchasing departments around the 
world. This proven, time-saving system 
belongs in your department! 


The EEM File System is very affordable and 
easy fo order... 


e Charge it to your VISA or MasterCard 
by calling foll-free 1-800-833-7138. 


e Or, mail your purchase order and check 
for US $30.00 plus local sales tax* to: 


EEM/Hearst Business Publishing 

645 Stewart Avenue 

Garden City, NY 11530 

Att: Marie Botta 

(516) 227-1300 eFAX (516) 227-1453 


*Add sales tax in CA,IL,MA,NJ,NY,PA and 
GST tax in Canada. 


Pre-payment in U.S. dollars required for 
orders shipped outside the USA. Add $10 
per set for foreign delivery. 


a a, 
Hearst Business Publishing / UTP Division ¢ 645 Stewart Avenue, Garden City , New York 11530 ° (516) 227-1300 * FAX (516) 227-1453 
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eee SEE SS SS SS 2500-A Meadowbrook Parkway, Duluth, GA 30096 
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Grapuic LCD MobuLeEs 
ee Viewing ror a — 
= epay Part No. Variation Dot Size Dot Pitch Area Outline Dimension Built-in Driving 
ormat (W x H mm) (W x H mm) (W x H mm) (W x Hx Tmm) Controller Multiplex 
Reflective 84.0 x 44.0 x 10.0 ; 
owas EL BIL 0.40 x 0.45 0.44 x 0.49 64.0 x 17.9 84.0 x 44.0 x 10.0 Evia : : ae 
LED B/L 84.0 x 44.0 x 15.0 
Reflective 65.4 x 29.0 x 5.5 Bit Map 1/32 duty 
| aM 13322 | LED B/L sechasiuael O40 0.49 96.8 x 19.0 65.4 x29.0x55 SED1520 1/6 bias 
Reflective 65.4 x 29.0 x 5.5 Bit Map 1/32 duty 
LED B/L Dee: panes setckaeaoe 65.4 x 29.0x5.5 SED1520 1/6 bias 


Reflective Bit Map 
0.48 x 0.48 0.52 x 0.52 72.5x 41.6 93.0 x 70.0 x 10.0 KS0107/ pares 
LED B/L ia 
128 x 64 


78.0 x 70.0 x 10.0 


Bit Map 1/64 duty 

78.0 x 70.0 x 13.0 KS0107/KS0108 1/9 bias 
Reflective 78.0 x 70.0 x 10.0 1/64 duty 
LEDBI/L 0.40 x 0.56 0.44 x 0.60 62.0 x 44.0 78.0x70.0x13.0 T6963C 1/9 bias 


93.0 x 70.0 x 15.0 KS0108 
Reflective 
LED BIL 0.40 x 0.56 0.44 x 0.60 62.0 x 44.0 


Reflective 75.0 x 52.7 x 6.8 Bit Map 1/64 duty 
0.40 x 0.40 0.43 x 0.43 60.0 x 32.5 KS0107/ 
LED B/L 75.0 x 52.7 x 9.0 KS0108 1/9 bias 


1/64 duty 
1/9 bias 


Reflective 180.0 x 65.0 x 10.0 
EL B/L 180.0 x 65.0 x 10.0 
LED BIL 0.49 x 0.49 0.53 x 0.53 135.0 x 40.0 180.0x650x 160 LC7981 
240 x 64 CCFL B/L 180.0 x 65.0 x 20.0 
180.0 x 65.0 x 10.0 
180.0 x 65.0 x 10.0 1/64 duty 
0.49 x 0.49 0.53 x 0.53 135.0 x 40.0 180.0x 65.0x 16.0 T6963C 416 Has 
180.0 x 65.0 x 20.0 


240 x 128 CCFL B/L 0.47 x 0.47 0.50 x 0.50 128.0 x 74.0 170.0 x 103.2 x 12.0 T6963C : ' ; este 
} 320x240 | CCFL B/L 0.33 x 0.33 0.36 x 0.36 127.0 x 97.0 167.1 x 109.0 x 10.0 po d : oat 


CHARACTER LCD MobulLes 


Character 
x Lines 
8 ch x 2 lines CM 0820 ; 
Reflective 80.0 x 36.0 x 10.0 KSO066 or 
ences CM 1610 5 x 8 dots LED B/L 3.07 x 6.56 800x 360x145 1/16 duty 
CM 1611 5 x 7 dots Reflective 4.84 x 8.06 122.0 x 33.0 x 10.5 KS0066 or 1/16 duty 
+ cursor LED B/L 122.0 x 33.0 x 15.5 Equivalent 


5 x 7 dots Reflective 122.0 x 44.0 x 10.5 KSO0066 or 
cabal LED B/L ee 122.0 x 44.0 x 14.0 AGeuy 
Reflective 85.0 x 29.5 x 10.0 KSOO66 or 
CM 1622 
5 x 8 dots LED BIL 2.95 x 5.55 85.0x295x145 1/16 duty 
16 ch x 2 lines ' 


Character Character Outline 
Part No. Version Format Size Dimensions Built-in Driving 
(W x H) (W x H mm) (W xH x T mm) Controller Multiplex 
Reflective 58.0 x 32.0 x 10.0 KSO066 or 
5 x 8 dots 
| Sx8dos | Led B/L Sen cia 58.0 x 32.0x 14.5 isi) 


om 162 yee eee a 
cu soxeorea [ome | area 

| 
on gonsee | Re 
or a 

| 
= [seam [Br — 
eae 
aareine eee 
= aes onan 89 
or ion sone ea 

Seana Mee Reflective 146.0 X 62.5 X 10.0 KSO0066 or 


Reflective 


LED B/L 
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Call us today to discuss your particular color or monochrome monitor requirements. 
Data Ray. When image counts 


EEM 1999 For manufacturers’ sales offices, see yellow pages 


Local Sources 
You found the part, now you 


can find the localsource... 
In print and on-line! 


You use EEM/Electronic Engineers Master all the time to 
find the components you need. But what about a local 
source for the part? 


PARISIEN 


Now you can turn to EEM Local Sources for all your 
local distributors. This valuable time saver is printed in 
nine regional editions 
that cover the United States, 
Canada, and Mexico, and is on the World 
Wide Web at http://eemlocalsources.com. 


EEM Local Sources is a comprehensive directory to local 
distributors and sales offices for the manufacturers listed in 
EEM and in EEM's sister publication, the IC MASTER. For 
easy reference, the EEM Local Sources product index lists 
the products in both EEM and the IC MASTER. 


You found the part, now you can find the local source in 
EEM Local Sources! 


a printed copy of the 1999 EEM 
Local Sources for your region, 
contact Marie Botta at: 


Hearst Business 
Communications, Inc. 


645 Stewart Avenue 

Garden City, NY 11530 
(516) 227-1314 * FAX (516) 227-1453 
Credit Card Hotline: 1-800-833-7138 
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DCL... MANUFACTURERS OF LCD DISPLAYS, 
MODULES & ELECTRONIC ASSEMBLIES 


FIRST MINIMA TWISTED NEMATIC LCD 


CUSTOM PCB DESIGN 


HEAT SEAL CONNECTOR 


e Application and Design Assistance ¢ Quick 
Turn ¢ Display Design Flexibility « Rugged- 
ized Modules ¢ High Contrast and Broad 
Viewing Angle Displays ¢ Display Drive and 


HEAT SEAL CONNECTOR (HSC) EQUIPMENT Interface Circuitry ¢ Backlight Design and 
FOR PRODUCT RELIABILITY AND MINIATURIZATION | a | 
AS SHOWN ABOVE Integration « Turn Key Design including 


Hardware and Software Development 


For Design and Application Assistance 
CALL: Larry Shelton, Tyson Hoffman 
or Maureen Conran, 913-782-5672 or 


BD oo [ www.dciincorporated.com 
INC. | 


14812 West 117th Street « Olathe, Kansas 66062 e Phone 913-782-5672 e FAX 913-782-5766 
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Meet the unbeatable team 

of display technology! 

Dynamic Displays and 
Pegasys Displays 
have joined to bring 


you the best in high 


performance solutions. TgcSSugsucaie 


Performance Color CRT Monitors 


~@ 925 line to 1600 x 1280 resolution 
e Ruggedized to meet or exceed COTS 
requirements 
e Standard CRT sizes of 5° | 
Square for avionics use to 21" 
FS for console applications 


BSIDIARY OF DYNAMIC DISPLAYS 


B-1030 See us on the World Wide Web at http://eemonline.com EEM 1999 
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Pegasys MT-Series High Resolution MMGhiisrcctum bina balie 


Gray Scale CRT Monitors both landscape and portrait 
configurations available 


e Plastic enclosures standard in 
17" and 21" landscape formats 


e 525 line to 5 megapixel resolutions 
available 


e Multisync operation is standard 


QES 2000 Series 


e Standard CRT sizes of 14"-17" 


e Horizontal frequency range 
of 15 Khz-40 Khz and 30 Khz-90 Khz 


© Multisync operation 


e RGB, NTSC or CGA inputs as 
available options 


The QES 1500 Series and 


AMB Flat Panel Displays 


e Screen sizes of 4"-13.8" 


e Video options of NISC, VGA, SVGA and 
XVGA available 

e Panel mount or rack mount 
10.4" and 13.8" displays available 
with touch screens and embedded 
computer solutions as options 


1625 Westgate Road (715) 835-2436 Fax 
Eau Claire, WI 54703 http://www.dynamicdisplay.com 


(715) 835-9440 e-mail: Istewart@dynamicdisplay.com 
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When youre looking 
for electronic roducts 


RY T — 


The Engineer's 
search engine for 
electronic products! 


WHINE 
eem onlin 
the engineer's 

search engine | 
lectronic produt 


m “Easy, well-organized index of the EEM database” 
means... Easy search of multiple products & companies 


= “New, improved interface and faster database now available” 
means... Faster search times and less time online 


m “EEM Online is available 24 hours a day, 7 days a week” 
means... Round-the-clock solutions to your design needs 


M Gives detailed company information & links to a manufacturey’s website & email 
means... You can retrieve more detailed information, if necessary. 


EEM Online—your search engine for electronic _— 


~~” ~ Hearst Business Communications, Inc./UTP Division 
| 645 Stewart Avenue, Garden City, NY 11530 « Tel: S16. 227. 1300 FAX: 516.227.1901 
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Flat Panel Display Solutions 


VGA, TFT & STN LCD - LCD CONTROLLERS - TOUCH SCREENS 


Earth Computer Technologies has a broad line of VGA Flat Panel Display Solutions 
including ISA, P.C.I., NTSC, RS-232 & PC-104 Controllers. Monochrome & Color 
displays are available starting under $100. Sizes from 6.3“ to 21” are available. 
Standard plug & play LCD monitors are available with and without Touch Screens. 
Our global sourcing of new and surplus displays assure you the best value in LCD 
monitors for industrial, embedded systems, kiosk and point of sale applications. 


LCD CONTROLLERS LCD DISPLAYS 


LCD TOUCH SCREENS LCD MONIT 


et our current catalog on the web at http://www.flat-panel.com 


LB 1110 Calle Cordillera 
a 


~ Computer Technologies *% (714) 361-2121 
Email: oemsales@flat-panel.com 


| San Clemente, CA 92673 
fj Ph: (714) 361-2333 
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2450 | 
if aiie snecitinl power 
supplies for cold cathode 
fluorescent tube backlit 
LCDs, use the DC-AC ©* 
inverters recommended 


by LCD manufacturers for 
reliability, economy and 


| MT Class Encapsulated 4.72 (43, 7) x 5.15 (130,8) x PCB Mountable; 
94V0 Rating 70 (17,8) H On-Board Dimming Circuitry 


DISPLAYS, READOUTS, & CRTS | | 2450 


Maximum Maximum 
aS wale =a 
E2001 Encapsulated, 10W ; 1.26 (32,0) x 1.56 (39,7) x° PCB Mountable; 
Series 940 Rating 60(15,24)H Dimming Available 
“Open Frame 19 (32, 0) x 3.58 (91,0) x Low Profile; On-Board Display 
32 (8,0) H Connector; Dimmable 
E1388 aan 2.03 (51,6) x 2.10 (53,3) x PCB Mountable; Only .7” High; 
Type 94V0 Rating : . ~ 70 (17,8) H Dimming Available 


performance! K Series Open Frame ~ [79 (20,1) x.4.20(106,7)x | — ° Low-Profile; 2 Display- 
.32 (8,0) H - Compatible Output Connectors; 
Dimming Control Pin 
‘= 26 ee 0] o Pinouts eae 
ih a — | 1. +Vin 11. Tube 7 Ss 
= 2. Gnd 12. Tube 8 Ss 
18 [4,5] = 3. Control 13. Tubed Ss 
Min ( (ie 60 115. 24] — 4. ACcommon 14. Tube 10 
= 45. Tubet - eu 
~~ 6.  Tube2 ane } 
2 7. Tube3 17. PWM Control Range i se 
— B 8 Tube 18 thy ean (025]0,64}Square (Typ) se 
Cc 9. Tubed : ut . ug 
.025 [0,64] Square (6X) ng 10. Tube6 
700 [17,78] = 


300 [7,62] 
24 [6,1] _ i 


eens 


1.56 
[39,7] Max 


4 


f 


400 a 16] 
22 [5,6] 800 [20,32] 


E2001I for 1 or 2 tubes 


300 [7,62] 


175(4,44] —| 


.750 [19,05] —- 
550 [13,97] 
500 [12,7] -- 
-850 [8,89] —- 
250 [6,35] —- 
100 [2,54] ~~ 
000 [0,0}—- 


1.75 [44,5] Max 


L150 (3,81) 


eS eee 


| ii | | | 
2 St 8 m FSesBeStsgeaese 
= 85> & 8 88 #$SB8SSREP SES 
— ooQ 2 2 ego ieoe0qgeodcoedédeoeoogesd 
1.Vin(+) 4.Vout(AC) 
2.Vin(-) 5.Vout(AC) 
3.Vout (common) —_6.Control (C/E units) 
eae Ves ra Display Compatible 
2 rac} Output Connectors 
— 55 [14,0] ba 
8 2.03 [51,6] = = 
2 > = 
= 53 [13,5] + 900 [22,86] a 8 
= =— —_ 
> |. 300 [7,62] rp oeee : 12 [3,05] Min (10X) a) D 
=  .16([4,1] ae = “#. 
= [~~] b-4 
= 2.35 [59,7] 
o 3.58 [90,9] 
2. 
rig 
co 
8 200 [5,08] 4.20 [106,7] 
—s 
Lid 2.10 [53,4] 
025 [0,64] 
Square (10X) 
.116 [2,95] 
= _ Dia (2X) 
| 1. Vin(+) 
be ae ant tate 4 i ot. ah J I Display Compatible 12 [3,05] 2. Vin(-) 
2. +Vin Output Connector 3. Control 
200 [5,08] 3, Control sare 79 [20,1] 4. NC 
4. Vout tube 1 1. Vin(+) 
400 [10,16] 5. Vout tube 2 2. Vin(-) 
6. Vout tube 3 3. Control . 
.600 [15,24] 7. Vout tube 4 4. NC ‘12 [3,0 ot 45 [11,4 
8. Vout tube 5 mo na 
; 9. Vouttube6é . 
Sd ier 10. Vout common 


1,000 [25,4] 


1.500 [38,1] 


Custom tailored to all major manufacturers’ displays! 


e Densitron e Kyocera 
e Epson e Optrex 


e Hantronix e Samsung 
e Hitachi e Sanyo 
Made in U.S.A. ¢ U.S. Engineering sunken e Fast penvery 


° Seiko 
¢ Sharp 
* Toshiba : : 2601 Wayne Street ¢ PO Box 269 « Endicott, NY 13760 
PHONE: 800-215-5866 or 607-754-9187, ext. 3011 © FAX: 607-754-9255. 

E-Mail: sales@ergpower.com ¢ WWW: http://www.ergpower.com 
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Smart Force” EL Inverters, Converters for VF Displays, 


and DC-DC Converters 


Smart Force” DC-AC Inverters for EL Lamps 
ERG’s Smart Force is the way to ensure longer 


useful lamp life for electroluminescent displays. 
These self-adjusting power inverters automatically 


adjust operating voltage and frequency as the 
ages and changes. 


0 
Output Current per Unit Load marms 


A unit load is equivalent to 4 sq.” of electroluminescent material. 


+10 


ee a 


* Input power may increase by 10% on low input voltage and/or single unit load inverters. 


P Package 


600 [15,24] 


lamp 


25 “oy aes as [13,0] 
I | 


7 70 [17,8] . 


“F025 064 t 
550 [13,97] “quate (8X) 82 [20,8] 
4 —_— | 


J _ (3,18] Min (3X) 


1.4Vin 
2.Common 
3.Vout 


i 
| 
i 
| 


LP Series 


820 {20,83} 


+10 


.800 [20,32] ree! P .117 [2,97] 


L i 107 [2,72] 
1.190 [30,23] 


148 [3,75] 
7 F (4X) 


025 [0,64] 
Square (3X) 


= 


600 [15,24} 


1.Vin(+) 
2.Common 


a legs [8,64] 
3.Vout 


4.N/C (not used) 


1.660 [42,16] 1.20 [30,5] 
DC-DC/AC Converters for Vacuum 8 . ak a 8 
Fluorescent Backlighting a - —_ | @ AO [2,541] f=-1.00 (25,4) 
=> 8 ca | > | 
e For VF Displays from <1W to 12W | — |. ie ais 
e¢ Stable Output Voltages over Wide t _| 125 ose Squeon bi so (762) : 
Input Voltage Range aor] f 
e Multiple Outputs, including: , | 60 [15,24 
- DC Voltage for the Anode eee : sie | 
- AC Output for the Filament a| §] = : mae AC Output 
e Different Combinations of Anode and “he - one | 
Filament Voltages Available a. —e| 75,1905) | ; 
¢ Custom-Designed Prototypes Available Ve. 
. . 200 [5,08 .040 [1,02] Dia (7X) . 
¢ Power 2, 3, even 6 displays from i P 164,06] Min (7%) 
| 1.400 [35,56 
1 converter - save PCB space = 
eM ek 
2. Det{-) 6. CT 91 [23,11] 
3. Dc2(-) 7. Ac 
4. Dcd3(-) 8. Common 


DC-DC Converters 


ERG DC-DC Converter series can be used for 
a wide range of display power applications, 
including gas discharge displays and remote ~ 
power sources. 


ERE 


Endicott Research Group, Inc. 
The Power Behind the Display 


2601 Wayne Street ¢ PO Box 269 © Endicott, NY 13760 


oameae max) | 2Vde to 28 Vide 10 Vde to 250 Vd 
(25 Acca 12 Vde to 28 Vdc | 100 Vde to 250 Vac. 


Idling 
Power 
E700U § Vdc to 48 Vde | 10 Vdc to 500 Vde 
(3 nana 5 Vde to 28 Vde | 10 Vdc to 500 Vde 


75% @ 5 Vin 
85% @ 24 Vin 


75% @ 5 Vin 
85% @ 24 Vin 


E1600 75% @ 5 Vin 1.30 x 1.88 x 
(6 Watts max) 5 uae to 28 Vde 10 Vdc to 500 Vdc 85% @ 24 Vin 1.25 Watts 82 High pow | 


75% @ 5 Vin 
85% @ 24 Vin 


82% @ 12 Vin 
88% @ 24 Vin 


Approx. 
Weight 


EI (grams) 
1.10 x 1.20 x 
7 1.00x 1.38 x 


2.00 x 2.50 x 


2.00 x 2.50 x: 


PHONE: 800-215-5866 or 607-754-9187, ext. 3011 ¢ FAX: 607-754-9255 
E-Mail: sales@ergpower.com ¢ WWW: http://www.ergpower.com 
EEM 1999 
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i | EXCELIX™ LCD 


Technology International Corp. 
HUHEREEGAELELELELEU _ 


BAVREEEERELELELLLLELEEELELCLLL LEE 


mr 


Excelix L.C.D. |Digit Height 
Model # inches} Display Format Connector 


BREE ER EEE REE EEC EEL 


Excelix L.C.D. |Digit Height Glass Size 
Model # locked} Display Format (inches) 


FREEEEBAEEPUPTEL EET TET LETTE 


(inches) 


3150 0.181 31/2 digits, duplex S.1.L. Elastomer 0.808 x 0.520 3551 0.500 31/2 digits, ere direct D.I.L. Pins 2.000 x 1.200 
a | spa a i ie | ia oe seal ae 3555 0.500 | 3vedigits, Lobat, direct | D.LL. Pins 2.000 x 1.200 
eae eae Pg en ge eevee pavuiacuccbnls 3557 0.500 31/2 digits, AM, PM, bell | D.I.L. Pins 2.000 x 1.200 
6200 0.200 | 6 digits, duplex D.ILL. Pins 1.500 x 0.600 4500 0.500 | 4digits, direct D.ILL. Pins 2.000 x 1.200 
8200 0.236 8 digits, ie triplex See aecouey 2.090 x 0.690 4500 (M3) 0.500 4 digits, triplex DAL. Pins 9.000 x 1,200 
3251 0.240 | 3digits, direct Dip Pin 0.680 x 0.550 lice t ak ' | 
3250 0.255 31/2 digits, direct D.ILL. Elastomer | 0.808 x 0.590 sd ee a — oe aie ig nae 
eres 8500 0.500 8 digits, direct D.I.L. Pins 3.695 x 1.200 

nee eee | Une aac spool delay tee 3751 0.700 | 3vedigits,—,direct | DLL. Pins 2.750 x 1.500 
8200E 0.284 8 digits, triplex S.LLL. Elastomer | 1.575 x 0.567 sane ee 4 digits ae aie sine nani ; ep 
3351 0.300 | 3'/2digits, direct Dip Pin 1.450 x 0.640 nea es 
3455S 0.300 | 342digits, lobat, direct | Dip Pin 2.000 x 0.900 is Peet eae ie 2.000 x 1.200 
8300 0.300 | 8digits, triplex D.ILL. Pins 2.750 x 1.100 ae PO? | cigits direct ieee 3.200 x 1.500 
pace wae 2 digits, direct Dip Pin saaaracn 5701 ‘| 0.700 | Sdigits, 1 D.P., direct D.I.L. Pins 3.200 x 1.500 
9303 0.350 2 digits, direct Dip Pin 0.800 x 0.700 6700 0.700 | 6 digits, direct D.I.L. Pins 3.695 x 1.500 
3300 0.350 | 3digits, direct DL. Ping 1.300 x 0.950 4851A 0.750 | 41/2digits, —, direct D.ILL. Pins 3.000 x 1.550 
4320 0.350 | 4 digits, direct D.ILL. Pins 2.000 x 0.900 4540 0.500 | 4 characters, direct D.L 3.500 x 1.150 
1400 0.400 1 digit, direct D.LL. Pins 8540 0.500 8 charcters, triplex DIL 3.700 x 1.200 
3401 0.400 31/2 digits, direct S.L.L. Pins 2.500 x 1.100 12540 0.500 12 characters, triplex DIL 5.750 x 1.200 
3450 0.400 | 3%2 digits, duplex S.1.L. Elastomer | 1.960 x 0.950 16540 0.500 | 16 characters, triplex DIL 7.250 x 1.200 
4451 0.400 41/2 digits, — , direct D.I.L. Pins 2.005 x 1.200 11040 1.000 1 character, direct S.1.L. Elastomer 1.000 x 1.750 
4451S 0.400 41/2 digits, — , direct Dip Pin 2.000 x 0.900 31030 1.000 3 digits, direct D.I.L. Pins 3.695 x 1.800 
4455 0.400 | 4'/2digits, Lobat, direct | D.I.L.Pins 2.000x 1.200 | . 31051 1.000 | 31/2 digits, —,direct | D.I.L. Pins 3.695 x 1.800 
5400 0.400 5 digits, direct D.I.L. Pins 2.000 x 1.200 41000 1.000 4 digits, direct D.I.L. Pins 3.695 x 1.800 
5400S 0.400 5 digits, direct Dip Pin 2.000 x 0.900 41051 1.000 41/2 digits, — , direct D.I.L. Pins 4.000 x 1.800 
3451 0.433 31/2 digits, direct D.ILL. Pins . 1,960x0.950 | 12000 2.000 | 1 digit, direct Dip Pin 1.660 x 2.730 
3501 0.500 | 3'/2digits, direct S.1.L. Pins 2.000 x 1.200 14000 4.000 1 digit, direct Dip Pin 3.200 x 4.830 

PIONEERS IN LCD TECHNOLOGY CUSTOM DISPLAYS FROM EXCEL 

Twisted Nematic Guest-host Make your display unique by using unusual 

Supertwist Backlighting messages, symbols and artwork. 

¢ Numeric ¢ Dot Matrix 

¢ Alphanumeric ¢ Graphic 

¢ Bar Graphs ¢ LCD Modules 

¢ Light Valves 

EXCELIX°LCD MODULES. : 

r Features With the expertise of Excel’s Design and Layout department, it’s 
¢ Slim, light-weight design. easy to have a display custom-made to meet your particular 
¢ High-contrast, wide viewing angle. requirements. Whether you need us to duplicate a display from an 
¢ Built-in control IC for easy interfacing. existing design, or help you bring your own ideas to life, we can 
* Low power consumption. help you move from start to finish smoothly and cost-effectively. 


EXCELIX® LCD MODULE MECHANICAL SPECIFICATIONS | 
Backlight Type 


~ Excelix® Character Format Character Module Size Viewing Area | Character Size Dot Size 
No. Line x Character Font (WxHxT,mm)| (WxH, mm) (W x H, mm) (W x H, mm) EL 


avail 
avail 
avail 
aval 


5—4, Stryker Lane « Hillsborough Industrial Park * Belle Mead, NJ 08502 « Tel. (908) 874-4747 + FAX (908) 874-3278 
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FK150 series - 4" tall 20 character serial ASCII text display - ultra bright - outdoor enclosure 
Scrolling message up to 16,000 characters long - commands for scrolling speed and pause 
6 by 8 dot pattern displays the full ASCII character set - consult factory for variations 


; Large Displays 


FA Series 1" Tall 
6 Digit Tri-Color 
LED Panel 
Display 


FB & FG Series 
3" Tall 4&6 
Digit Tri-Color 
LED Displays 


FH & FJ Series 
5" Tall 4&6 
Digit Tri-Color 
LED Displays 


All models are NEMA 4 X standard 

All models have stainless steel bezels with glass windows 
Stand alone stainless steel enclosures are available 

User programmable color changes based on the display 


¢ All models accept a wide range of input signals: RS232, 
RS422/485, process signals, DC volts/amps, AC 
volts/amps, resistance, thermocouple, RTD, strain gauge, 
counts, rate, frequency and time 


¢¢ ¢ ¢ 


Series No. of Character Tri-Color 120 VAC 240 VAC 5-12 VDC =10-30 VDC Relay Serial Analog Base 
Digits Height Digits Power Power Power Power Outputs Output Output Price 


FA 1" YES YES YES NO NO 2 YES YES $ 505 


FJ 5" YES YES YES NO NO _ 2 YES YES $ 1175 


To Obtain Literature, Application Assistance or Ordering Information 


LC] Factory Direct Sales and Applications Assistance - Call 815-758-7000 
or Fax 815-758-1640 or E-mail info@foxmeter.com 


1] Visit our World Wide Web Site at www.foxmeter.com 
L| Visa and Master Card purchasing and procurement cards are now welcome 


333 Dietz Avenue, Unit B, DeKalb, IL 60115-2672 - Phone 815-758-7000 - Fax 815-758-1640 
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Monthly Gross Sales By Bore He 
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Visit our website at 


www.futaba-na.com 


Futaba Corporation of America 


FUTABA CORPORATION OF AMERICA « 1605 Penny Lane * Schaumburg, Illinois 60173 * 847-884-1444 ¢ Fax: 847-884-1 635 
B-1038 See us on the World Wide Web at http://eemonline.com EEM 1999 
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He S846 50a Tat 
ste she she ste 
FUTABH CORPORATION 
OF HPERICR 


M16MDO5AA 5.2x8.8 180. Ta 0285 _| _-_| bit Parale/serial a 


Futaba Corporation is the world leader of Vacuum Flourescent Flat Panel Displays for 
automotive, consumer products and industrial applications. Futaba constantly strives for 
continuous improvement and to provide maximum value to our customers. 


FUTABA CORPORATION OF AMERICA « 1605 Penny Lane « Schaumburg, Illinois 60173 * 847-884-1444 « Fax: 847-884-1635 
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DOT M 


APPLICATIONS 
“  — Portable computer 
terminals 
— Telecommunications 
— High class electronic 
calculators 
— Display devices 
— Automobile display panels 
— Word processors 
~ Chemical analyzers. 
— Measuring equipment 
Medical instruments 


“MAREE T FER 
: BRRRRERRERE 

For fast turnaround on all your LCD requirements, | CALCULATOR ! RECREREREN 
check with Hantronix, Inc. first. We specialize in| | OTHER RIPE | AAO 
delivering complete custom LCD modules for low- | ec UIMLT 
volume customers. 

For even faster turnaround, check out our stan- 
dard line of dot-matrix LCDs. Modules consume 
very little power, yet display crystal-clear charac- 
ters and graphic images with sharp contrast over FEATURES 


a wide viewing angle. All modules are designedto _—- By the combination of dots it can be displayed many kinds of 
make interfacing exceptionally easy. characters and symbols. 
High- quality Hantronix, Inc. LCDs are competi- §- Using REM-TN liquid crystal developed newly, it has wide 
tively priced, with discounts on larger-volume or- viewing angle. | | 
ders. They're warranted for one year, and backed ~— - Due to low drive voltage and low current consumption, it can be 
by Hantronix, Inc.'s high reliability standards and operated with battery. 
prompt service. For full details, contact Hantronix, | - Charectere generator included. 
Inc. today. - Many kinds of types are available according to user's requrements. 
OPTIONS Extended Temperature Type CCFL Bcklight Type 
- Operating temperature range:-20°C~+70°C —- Paper white backlight for graphic LCD 

TN(Twisted Nematic) or STN - Storage temperature range: -40°C~+80°C = _ Less power consumption than LED 
(Super Tweisted Nematic) Type E/L Backlight Type | Single Voltage Type 
- STN type offers high contrast and - Electro Luminescence for backlight ee noe | ee 

wider viewing angle - Standard emitted color is "blue-green" — SV for logic circuit and LCD driving 
- Viewing angle(TN:+20°, STN:+40°) - Inverter is required | Dual Voltage Type 
Standard Temperature Type LED Backlight Type | ~ 5V for logic Circuit 
- Operating temperature range: 0O°C~+50°C ~—- Brighter and even backlighting — -1V to -5V for LCD driving 
- Storage temperature range: -20°C~+70°C  - Long lifetime of LED _ — Graphic modules to 32V for LCD driving 


10080 BUBB ROAD, CUPERTINO, CA 95014-4132 Tel: (408) 252-1100 « Fax: (408) 252-1123 
Email: info@hantronix.com Web site: www.hantronix.com 
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DOT MATRIX LCD MODULES 
STANDARD PRODUCTS (Character Modules) 


CHARACTER TYPE (NO BACK LIGHT OR EL) CHARACTER TYPE (LED BACK LIGHT) 


EXTERNAL EXTERNAL 
DIMENSIONS DIMENSIONS 
abel (WxHxDmm) 


CHARACTER | CHARACTER 
SIZE (WxHmm) 


CHARACTER | CHARACTER 
SIZE (WxHmm) 


ae. ail 60. 


* These modules are available with a touch screen. 
# These modules are color. 


STANDARD PRODUCTS (Graphics Modules) 


GRAPHIC TYPE (GENERAL PURPOSE) GRAPHIC TYPE (DSTN NOTEBOOK 


EXTERNAL 
NUMBER OF DOTS 


(WxHxDmm) 


EXTERNAL NUMBER 
DIMENSIONS OF DOTS 
ee 


BUILT-IN 


CONTROLLER | BACKLIGHT 


GRAPHIC TYPE (ANALOG NTSC/PAL) 


Perper NUMBER OF DOTS 
(WxH, DOTS) 


(WxHxDmm) 


Chip-On-Glass CHARACTER AND GRAPHICS 


EXTERNAL NUMBER OF VIEWING 
DIMENSIONS | CHARACTERS OR AREA 


ribuioott —|— savas ra.s| —seo200| None Je — 
| HDM3224-1___|_143.0x96.8x13.0] 320x240] NONE__ (WxHxDmm) | NUMBER OR DOTS | (WxHmm) 
[HDM3224-5 | 134.5x117.0x14.0| 320x240] NONE |—LED —_| 
wa site: www.hantronix.com 


E-mail: sales@hantronix.com 


10080 Bubb Road, Cupertino, CA 95014-4132 Tel: (408) 252-1100 « Fax: (408) 252-1123 
Email: info @ hantronix.com Web site: www.hantronix:com 
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HITACHT 


2450 


Liquid Crystal Displays 
“Super TFT” Technology with Patented 
_ - In-Plane Switching (IPS) Capability _ 


CONVENTIONAL Conventional TEF-LCD 
Upper sida 
Vigew | 

30 degrexs | | a . 
HL moleerie 7S 
i & 
: . 
: . 

ne i: 

Front view it 

6 dagr ea | Patsstees 


1 | Right side view 
| 80 dagrees 


LGD CKO Rene. Phe g MAPS 48s 8. 


Comparison of Displayed mages Between a Conventional. (TN) 
TFT-LCO and a Super TFT-LCD. | 


[Product Availability 


TX36D11VCOCAA TX38D11VC1CAA TX46D11VC1CAA 


| Pixel Number 1024 x 768 1024 x 768 1280 x 1024 
| Pixel Pitch (mm) ‘| 0.279 x 0.279 0.297 x 0.297 0.279x0.279 | 


NO 


14. 

i | | | 

SXGA 
Brightness (cd/m2) 


NO 


B/Direct 
LVDS (2 ch.) LVDS (1 ch.) 
ve 

External Dimension(mm) | 330x252x15.5  ——-—-«| 350x 265x 15.5 ‘| 415x330x45 


1 


, 


O1 
O1 


HITACH Ceo bh on es oC 
HITACHI ELECTRONIC DEVICES, INC. Flat Panel Display, 3850 Holcomb Bridge Rd., Suite 300, Norcross, GA 30092 
Phone (770) 409-3000 Fax (770) 409-3028 _ - 3° . 
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HITACHI 


Liquid Crystal Displays 
Thin, Light, Bright Color TFT Displays... 


¢ 12-15” Sizes 

- High Contrast 

¢ Wide Viewing Angles 

¢« Long Life Backlighting 
¢ High Brightness Levels 


Resolution G 


Brightness (cd/m2) 70/150 


Pixel Pitch (mm) 0.279 x 0.279 


CCFL Lifetime | 25,000 Hrs 
Contrast 150:1 (TYP) 
Color 262,144 colors 

LVDS (1 ch.) 


HITACHI 


HITACHI ELECTRONIC DEVICES, INC. Flat Panel Display, 3850 Holcomb Bridge Rd., Suite 300, Norcross, GA 30092 
Phone (770) 409-3000 Fax (770) 409-3028 


EEM 1999 For manufacturers’ sales offices, see yellow pages B-1043 


2450 ; ___ DISPLAYS, READOUTS, & CRTs 2450 


HITACHI’ 


_ Liquid Crystal Displays 


Color Passive 
Matrix Displays... 


VGA Liquid 
© Crystal Display 


Product Availability: VGA Resolutions | 


Sa 1 
[Depayaee sid SCs 
501 

00 Bottom View 
7 (od 

Flat Moro TOP 


| {SR IGHOUS-R|sxi6Hoo2 | LMG7520RPFC |SP140001___| sP14qo0z 
Display Area 6.5" 65" de” 5” 587" 
STN Blue Mode _| Film STN B & W 
320 x 240 
0.36 x 0.36 

| Viewing Direction _|6:00 Bottom View |6:00 Bottom View _| 6:00 Bottom View | 6:00 Bottom View | 6:00 Bottom View _ 


HITACHI 
HITACHI ELECTRONIC DEVICES, INC. Flat Panel Display, 3850 Holcomb Bridge Rd., Suite 300, Norcross, GA 30092 
Phone (770) 409-3000 Fax (770) 409-3028 
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HITACHE 


Liquid Crystal Displays 


Graphic 
Displays... 


Other Graphic Displays 


LMG7400 Series LMG7401 Series LMG7402 Series LMG6400 Series 


Display Are 5a 5a” 
Display Mods SIN or Fim STH 
vel Resolutio 240 x 128 

vel Pitch (rm) 05x06 
Pixel Size (mm) 047 x0.47 


Duty Ratio 1/128 

Polarization Mode Reflective and Transflective 
Viewing Direction 6:00 Bottom View 

Backlight None or EL 

Brightness 90 (cd/IC?) 90 (cd/IC?) N/A or 10 (cd/IC?) 

Data Interface 
Module Size (rm 
[Models Avaitable 


Models Available 

raueteso «| #noeia30—~SC*«sCOTGO | 
LMG7420PLFC-X 
Toshiba controller 
#769636 
SCSdCSC*~“‘t;‘*;CSC*diC GaP EMGGAOPLFR 
TSC*d~SSSSSSC*diCTo iba controler | Refective Fim 
pi AGB STN, 


Hitachi contact for more information. 
Hitachi Electronic Devices (USA), Inc. Flat Panel Display Sales Offices: 


Atlanta Houston , San Jose 

Hitachi Electronic Devices CUSA), Inc. Hitachi Electronic Devices CUSA), Inc. Hitachi Electronic Devices (USA), Inc. 
Flat Panel Display Division Flat Panel Display Division Flat Panel Display Division 

3850 Holcomb Bridge Road 16825 Northchase Drive 1740 Technology Drive 

Suite 300 Suite 630 Suite 420 

Norcross, Georgia 30092 Houston, Texas 77060 San Jose, California 95110 
Ph/770-409-3000 Ph/281-877-9000 Ph/408-436-3900 

Fax/770-409-3028 Fax/281-877-9001 Fax/408-436-3924 

HITACHI 


HITACHI ELECTRONIC DEVICES, INC. Flat Panel Display, 3850 Holcomb Bridge Rd., Suite 300, Norcross, GA 30092 
Phone (770) 409-3000 Fax (770) 409-3028 
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HOMALITE DISPLAY FILTERS AND SPECIFICATIONS 


LOW REFLECTANCE CONTRAST ENHANCEMENT FILTERS 
: | Grades of Material 


Product Description 


In designing instruments with LED, 
LCD, CRT, gas discharge, plasma or 
vacuum fluorescent displays, an im- 
portant design consideration is the 
human engineering factor. 

For optimum contrast and readabil- 
ity, Homalite™ display filters are avail- 
able in colors designed to meet re- 
quirements of a wide variety of dis- 
plays. Glare is reduced with a low re- 
flectance surface cast into the material 
—jit can't chip or peel. By increasing 
contrast and reducing glare, the dis- 
play can be read easily and accurately 
under varied lighting conditions. 


Because Homalite materials are 
thermosetting plastics, the display fil- 
ters are more rigid and resistant to im- 
pact, heat, abrasion and chemical at- 
tack than other plastic filters. 

All our filters can be cleaned with 
soap and water, acetone, chlorinated 
and other commercial solvents or com- 
mon glass cleaning preparations. 


Homalite representatives can pro-— 


vide technical assistance to meet 
your design requirements. Sample 
chips in various colors are available 
upon request. 


INSTRUMENT DISPLAY FILTERS — 


Sizes and Forms 


Homalite can fabricate display 
filters to meet your requirements. 
This includes cutting to size, drill- 
ing holes, milling slots, steps and 
beveled edges, etc. Parts can be 
silkscreened, mirrored or coated 
for RFI/EMI shielding. See stan- 
dard CRT filter sizes. 

Homalite materials are available 
in standard thicknesses of \,”, 
%", and ¥%"”. Other thicknesses 
from 1/32’ to over 2” are available 
upon request. 


A protective, removable mask- 
ing is available on one or both 
sides of fabricated parts. If mask- 
ing is required, please specify 
when ordering. 

If you choose to fabricate your 


own display filters, you can order — 


Homalite materials in sheet form 
in two sizes: 21” x 31” and 33” x 
45”. Sheets will be supplied with 
masking on both sides. Instruc- 
tions for fabrication are available 
upon request. 


Filter Colors 


Homalite filters are available In 
a wide range of standard colors 
which are designed for use with 
commonly available displays. 
Homalite can also color match and 
prepare filter material for specific 
application requirements or to du- 


plicate the color of existing filters. 
Choosing the proper color will 
give sharp, clear characters with 
enhanced contrast between the in- 
formation displayed and the back- 
ground. 


Light Emitting Displays and CRT’S 


An important consideration in 
choosing the filter shade is the en- 
vironment where the instrument 
will be used. For instance, if the 
display will be viewed in bright 
sunlight, you would select a darker 
shade than if the display were 
used in a room with fluorescent 


lighting. 

Standard colors and_ spectral 
curves are as displayed. However, 
we would be pleased to match a 
specific color or work with you on 
a shade that meets your special 
application requirements. 


Liquid Crystal Displays 


Although LCD’s do not emit 
light, reduction of glare from am- 
bient light greatly improves read- 
ability. Homalite materials with the 


LR finish in clear or light gray 
(1295) are recommended for this 
type of display. 


Spectral Transmission Data 


Blue 1500 450 
1558 440 


HOMALTITE DIvIsION 


Brandywine Investment Group, Corp. 


11 BROOKSIDE DRIVE — 
WILMINGTON, DELAWARE 19804, U.S.A. 
(302) 652-3686 ¢ 800-346-7802 

FAX: (302) 652-4578 © 800-884-8777 


Send For Engineering Bulletin 126-128 


All grades shown below are available with LR (low-reflectance) surface. 


H-100 | Thermosetting 
polyester. 
Available in 


all colors. 


Thermosetting 
polyester. 
Available in 
all colors. 


Ally! diglycol 
carbonate. 
Available in 
clear. 


| UL 
Flammability 
Description Properties Classification 


General purpose applica- | 
tions. Excellent resistance 
to chemical attack. 

Scratch-resistant. 


For high temperature ap- 
plications. This self- ex- 
tinguishing, fire retardant 
grade offers good heat 

distortion resistance. 


Highest optical qualities. 
Abrasion resistant-—30 to 
40 times more scratch- 
resistant than acrylics. 


UL94HB 


UL94V-0 
(thicknesses 
Ye" and over) 

UL94HB 

(thicknesses 

up to ¥%/") 


UL94HB 


Low Reflectance Surface 


Homalite filters reduce specular 
reflection associated with conven- 
tional face plates and filters. Un- 
like other filters, the low glare 
surface of Homalite filters is cast 
into the material. This surface is 
not a lamination or coating, so it 
cannot separate, chip, peel or rub 
off. 


The Homalite low-reflectance 
surface, referred to as ‘‘LR’’, min- 
imizes glare and improves read- 
ability. 

Two low-reflectance surfaces are 
available. 


LR-72—The most light diffusing surface. For mounting as 
close as possible to the light source, up to %” 


distance. 


LR-92—For mounting from %” to 2” from the light source. 


CRT FILTERS 


Typical filter configurations for 
CRT sizes 5” to 19” are shown be- 
low in contoured and rectangular 
shapes. For 5” to 15” filters, the 
standard thickness is 1/6”. For 19” 
filters, we recommend 342” thick- 
ness material. Other thicknesses 
available upon request. 

When ordering filters, the letter 
C or R after the (Diagonal) Filter 
Size denotes contoured or rec- 
tangular shape. The spherical ra- 
dius shown for each size applies 
to both contoured and rectangular 


Contoured 


Standard 
Dimen- 
sions* 5” 9’ 


(aA dia | |i 
—s | 4.62 | 7.97 | 10.32 [11.83 
-e_[i4.t9 | 22.00 | 39.00 | 60.00__| 
[—~p [73.38 | 22.00_| 18.00_[_49.00__ 
ET 044 [068 | 0.75 | or 
[| a4 er | 2 or 24 | 25 or 24 


* All linear tolerances —.030” 


Curvature radius tolerance (F) +1” 


Rectangular 


| oben - 


Filter Size (Diagonal) 


shapes. 

Homalite will fabricate filters to 
the exact size and shape require- 
ment of specific monitors. For best 
results, please include measure- 
ments (width, length and spherical 
radius) to ensure proper fit. A 
mechanical assembly drawing of 
the monitor showing dimensions 
and mounting arrangements can be 
useful in establishing the proper 
configuration for your filter. 

Filters can be supplied with or 
without adhesive tape for mounting. 


Curvature 


12” 15/ 19” 
12.87 
15.97 
15.00 
32.60 
1.50 
47/21** 


** Compound Radius 


How to Order 


When placing an order for Homalite filters, 


please include the following information: 


1. Material grade 
. Type of LR surface 
. Color number (or clear) 


. Size: 


For fabricated filters, indicate width x length, 
thickness and tolerances. Please include 
drawing if available (Preferred) 


2 
3 
4. Masking required (one side or both sides) 
5 


Example 
H 100 
LR 72 
1265 

2 Sides 


"10" x 87" £.030" 
x .062" -.015" 


Behe an eee either 21” x 31” 21" x 31” 

. . or 33” x 45’ an ickness 

for Spectral Transmission Curves and For standard CRT applications, include 12” R 
Engineering Bulletin 135 for diagonal size and whether filter shape is 
Material Properties Chart contoured (C) or rectangular (R) 
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Industrial Electronic Engineers, Inc. 


Displays and Integrated Panels 


IEE offers a broad range of standard and custom display and integrated 
panel products for commercial and industrial applications. 


LCD 
- Modules 


VF 
Interactive 
Touch 
Displays 


Custom 
Front Panel 
Assemblies 


Bezel/Filter 
Systems 


Industrial Electronic Engineers, Inc. 


7740 Lemona Avenue, Van Nuys, California 91409-9234 USA 
Toll Free 800-422-0867 ¢ Tel 818-787-0311 © Fax 818-901-9046 
Email: mail@ieeinc.com ® www.ieeinc.com 
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CRT & EL FLAT 


PANEL DISPLAYS. 


Military, Industrial or Medical 
Infodex can meet your needs. 


~ CRT DISPLAYS 


2048 X 1536 Viewable Pixels/200 Mhz Video 


GMA 201/GMA 212 


Digitally controlled dyna- 
mic focus and astigma- 
tism. Clear bright flicker 
free displays. Landscape 
and portrait aspect moa- 
. els using Tektronix patents. 


One Inch CRT Display with Biocular Lens 
| RDOIM5-317 
| The RDO] series provides an 
| exceptionally small and 
light weight display for 
portable and compact in- 
stallation applications. The 
biocular lens provides a 
crisp, bright, finely detailed 
virtual image for the viewer 
at distances from a few 
» oe teh te inches to several feet. 
High Performance Six Inch CRT Display 
: RDO6M5-222 - 
The RDQ6 series is a high 
brightness, sunlight read- 
able, high-resolution display 
packaged in a compact, 
ruggedized, open frame 
assembly. These displays 
have outstanding gray 
scale capability and circuit- 
ry accommodating either 
| RS-170 or CCIR line scan 
3 | , operation. 
U.S. Air Force Flight Line Tester 
, oe RDO6J5X-276 
: 6" diagonal display with 
selectable 15./5kHz, 
26.25kHz horizontal scan 
rates or stroke mode; 
2O0MHz video BW;high 
resolution; 28/300vdc. 


ELECTROLUMINESCENT PANEL 


U.S. Navy Electronic Surveillance System 


EL66M48 


High brightness; 4 level 
gray scale, MIL-STD-1553B 
compatible 


U.S. Army Vulcan Gun 


EL66M44 | 
High brightness; Custom 
interface; Used in rugged 
conditions: dust, rain & 
vibration 


U.S. Navy EA6B 
Communication Jamming System 


EL66J44A-064 


DISPLAY | PEAK CASE DIM. ACTIVE PANEL 
MODEL | RESOLUTION | LUMINANCE* (METRIC) | AREA (METRIC) 
EL66M441 256x256 110 FT-L 6"x6"x5" | 4"x4"(3,838x3,838) 
| (150x150x130mm)}— (97.5x97.5mm) 
nace 0"x3" 


EL66M48 256x512 100 FT- 6"x] 4"x8"(3.838x7.676) 
; (150x250x75mm) (97.5x195mm) 


*Unfiltered . 


Let us show you why Infodex should be your source for High Performance, High Resolution 


Monochrome and Color CRT, and Flat Panel EL displays... 


23 INFODEX_ 


i 
1 
‘ 


Infodex Incorporated « 10 Venus Drive * Wolcott, Connecticut 06716 » (203) 879-4944 « FAX (203) 879-3404 
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9 EEMCD-ROM for Windows 


The entire EEM/Electronic 
Engineers Master on 
a single compact disk! 


of ee is the 
world’s largest 
and most 
camplete 
catalog of 
electronic 
products 


To order contact Marie Botta at: 


Hearst Business Communications, Inc. 
645 Stewart Avenue, Garden City, NY 11530 
(516) 227-1314 FAX (516) 227-1453 
CREDIT CARD HOTLINE: 1-800-833-7138 


The EEM CD-ROM for Windows is published annually in October. 
See us on the World Wide Web at http://eemonline.com 
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Liquid Crystal Displays — 
| Capability Benefit 


Wide Temperature Operation: 
First Minima Technology: 

Low Power: | 
Custom Design: 

Large Area Displays: 


-40 to 104°C 

Widest viewing, fast resoonse 
CMOS drive, long battery life 
Uniquely identifies your product 
sign and video applications 


Custom Design Services 7 


LXD will design and manufacture custom displays to 
meet your special requirements. Possibilities include 
large area displays up to 13.5 inches square. special 
characteristics, legends and symbols which convey 
the exact information that you intend for your appli- 
cation. . 7 

Our application staff is available for consultation on 
design criteria and will help guide your selections to 
achieve the best mix of performance and economy, 


LXD will prepare and submit engineering documents 
from our CAD design system for your approval, which 
then become a part of the permanent record and 
act as a control documents on the design. 

Prototype displays are produced using production 
tooling, equioment, methods and procedures. You 
can be assured that parts that you evaluate and 
qualify are “production quality” in every respect. 


100% Domestic Manufacture | 


Every display that we sell is manufactured in our new 
37,000 square foot factory near Cleveland, Ohio. A 
modern clean room facility and automated in-line 
process provide consistent quality and reliability in 
the finished product. 

Critical and proprietary chemical formulations are 
maintained and produced in our on-site chemistry 
laboratory. These compounds make it possible for 


Quality Philosophy | | 


“Quality” is more than a buzz-word, it is a state of 
mind that can be found throughout the LXD organi- 
zation. We have implemented defined quality mea- 
sures at every stage in our production process. 
Statistical Process Control, SPC, methods monitor 
activity in the factory and warn of variations in 
process or procedure. 

Materials are qualified and with each new receipt 
insoected to assure continued conformance to 
specification. Vendor control and feedback are an 


LXD displays to withstand test conditions of 121°C 
and 15PSI, superheated steam, for over 100 hours 
without failure, (testing performed without polarizers). 
Domestic manufacture also means that you face a 
shorter pipeline for material. Access and responsive- 
ness are improved with phones being serviced until 
6:00 PM (Eastern) for your convenience. 


integral part of LXD’s quality program. Lot control 
throughout the factory allows traceability back to 
the raw materials. 

100% of the product going through the factory 
receives inspection for electrical and mechanical 
characteristics. Aesthetic criteria are evaluated at 
several stages prior to. shioment and special handling 
procedures and protective packaging are used to 
prevent damage. 


Direct Drive Displays 


Part #58 a Part #70 
i A iad “ee | 
CCOINISIATATOUAIRINIRTOIRINIMHIMIOINUSIE I OE ae _____ oF TAMA ToT lt nn Ce pees 
OB DD abe — COO Cente 18, 
= LS. am 4 “al it ae vf. Lt: 4, Lt i vy 7 
Lael eo ae ee ee Sat Dik SAN Nea Tike ED Dib as 
TO etl ee ToT Too ———] = 
pana eee I et ee 
Part #44 Part #45 ma Part #57 
Ik ra | OLaTaTelatabatatetatararalalalatataiaiatslatelata ae ee 
ath ITT dT 1 | | 
oo) le Sle COO eae ie ae If eae ae jee 
8:6. ee eRe ial ae (Ocoee. | ® ae Sicmiliontokonieseattione ae hy 
i Z | —— TOs 
ee aenerat over | jae 2,400 g OF END PADS_____ Slee Retna ana! 
| 1,800 MINIMUM VIEWING AREA ea | | 1,800 MIN VIEWING AREA __ | L b-———— 3.000 MINIMUM VIEWING AREA 
a OF END PADS ——— 850 —.-—— 1,900 | OF END PADS 050 Se =i 
LXD, inc. ¢ 7650 First Place, Cleveland, Ohio 44146 « 216-786-8700 # aGnunid 
ie] AT Gh. |i _ df 


Fax: 216-786-8711 Sales: 1-800-786-8710 —=—="——_ 
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Liquid Crystal Displays 


Standard Product Selector Guide and Index 


—— Size | Package Size(Inches) Digits 
Characters 
Height 


(Inches) 


Number Of 
Digits/ 
Characters 


LXD Base Glass ea eee 


P/N 


Descriptors 
(Description) 


None 
None 
None 
LOBAT 
<--+,- 
LOBAT,+,- 
<--,+,- 
LOBAT,+,- 
<--,+- 
<-- t+ - 
None 
None 
None 
None 
<--,+,- 
<-- tt - 
LOBAT,+,— 
<-- + - 
<--,+- 
None 
None 
None 
None 
None 
None 
None 


KQ.MQ,.mAV,UA,.mV 


Drive 


7-Segment 


BRERRARL WW W WH W W 
MPABCMNAN GDP GQR MAMA e NN 

: secgecresscteentessacesreaf 
OP NANOANNANUNNDANUNDANANNDOAN UND 


7-Segment LOBAT, AC, DC - 
Multiplex Low Battery, Continuity, - 
None 


A 
None (16 Segment) 


16-18 4 77 None (18 Segment) 
Segment 8 76 None (18 Segment) 
8 350 None (18 Segment) 

93 (5x7 Dot Matrix) 1/7 

5x7 94 (5x7 Dot Matrix) 1/7 


Dot Matrix (2-line, 5x7 DM) 1/7 
(5x7 Dot Matrix) 1/7 


Multiplexed Displays 
: r = Part #38 Part #66 


NOT O AO ee ee | 
deere rn een me LOW BATTERY CONTINUITY 


Part #353 


i Lo Bat d. fp My 0 etal mu re aa TH | Tore o# & 
fa AC DC me ie ee B [es -/0 Coa ae 
on tou aBBBBBBER 4 Re RR AEE J | | 
NOWUOUODUUUOUOUL a sath inti ered . 
seis = | z 
J og oF eno aos ahs a 
Part #76 Part #96 
SET oo Tn oe —_ = 
gar (de GECGMOEM! Ss 24655 sae ab 
AE 3 gy «BE 8 
pit ‘LED Sk? MATRI _ 
a sy or wo nan : i 
Z = T) i LXD, inc. ©7650 First Place, Cleveland, Ohio 44146 « 216-786-8700 


aw eae Fax: 216-786-8711 Sales: 1-800-786-8710 . 
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wt GLULAR Liquid crystal Displays 


High Quality Custom And Standard LCD Products At Competitive Pricing 


Custom LCD 
(glass) 


FEATURES 


e Flexible design, 
incorporating 
virtually any icons 


and enunciators 


e Glass size ranges 
from 1/2 to 50 
square inches 


e Wide selection of fluid 
to match the exact 
voltage, multiplexing, 
and temperature 
requirements 


¢ Devices are available 
in TN and STN 
technology 


® Available with heat Ocular designs, manufacturers, and delivers on time custom LCDs that meet performance and quality standards for industrial, commercial, 
and military applications. 


seal connector 3 
¢ Ocular also supply backlight, elastomer connector and bezel as a kit 


Ocular specializes in producing custom LCDs from design through manufacturing. Our design-to-prototype service 
is available for a modest, one time tooling cost. Experienced, on-site applications engineers work with customers 
to design the most cost-effective display solution to meet their specific requirements. 


We generate all drawing and artwork using our custom computer-aided design tool. This ensures a high degree of 
design accuracy and minimizes design cycle time. Since the type and size of the display images are determined by 
each individual application, Ocular designs custom LCDs that display a full range of graphic elements, such as bar- 
graphs, graphic patterns, and symbols. 


Ocular's flexible manufacturing process enables us to satisfy low to high volume production quantities of our cus- 
tom devices. 


Custom LCD Modules 


Built to your specifications, Ocular’s custom LCD modules significantly reduce your manufacturing overhead 
associated with the assembly of LCD’s and the LCD driver electronics. It helps streamline your manufacturing costs 
and increases your production output. 


Our engineers are highly experienced and 
can help you to design a module that is 
cost effective and reliable. Our flexible 
manufacturing line can handle virtually any 
size requirements. We are geared to serve 
you whether your volume requirements are 
in the 100’s or 100,000’s. 


Ocular Custom Module Features: 


© COB or SMT Technology 

¢ Economical 

¢ Reliable and High Quality 

© Optional Backlighting 
Keypads and Other Hardware 

¢ Rugged Metal or Injection 
Molded Plastic Housing . 

e Software Development At 
An Affordable Cost 


746 Lingco Drive, Richardson, TX 75081 © Tel: 972-437-3888 © Fax: 972-437-2562 
Email Address: lcd@ocularusa.com « Home Page: http://www.ocularusa.com 
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Standard Alphanumeric LCDs Module 


Ocular dot-matrix alphanumeric modules come in a wide variety of sizes 

and configurations. Selection ranging from 1x16 to 4x40 character format.The 
general purpose modules are available in TN, STN, or enhanced STN grey 
mode technology and with optional LED backlight. Wide temperature option 
is also available. We will install value added options such as cable connectors 
to your specification. 


FEATURES 

e Wide viewing, TN, or STN technology 

¢ Optional LED backlight 

¢On board controller with various display functions 
«Char. generator ROM with up to 160 characters/symbols 
°CG RAM display up to 8 custom char. 

¢ +5V power supply 


DISPLAY PART FONT CHARACTER VIEW. WINDOW EXTERNAL DIM. 
FORMAT NUMBER HEIGHT WXH WXH 


ee 


THICKNESS* MOUNT.HOLE 
Po WHO wx NON BL | BLKiGT | WX 


ON 
Zz 
: 
aN 
vad 


dad bel edad dae ach Suede eked tela kal oodles 
U9 Roe FX BX PS PBX TON RO fds NN) 


| 8x2 | oOmos2zi1 | 5x8 | 47 | 304x139 | 40x 35.4 
| 8x2 | omos22 | 5xs | 595 | 

| 16x11 | OMIGI1 | 5x8 | 59 | 65x138 | 
| 16x2 | Omiczi | 5x8 | 56 | 61x158 | 84x44 
| 16x2 | Omi622_ | 5x8 | 


oy 
os 
al 
No 
2) 
= 
—_ 
oN 
NO 
ew 
Si) 
> 
le ) 
ON 
wm 
— 
ie ¢) 
(oe) 
on) 
va 
oN 
| 


a 


* Thickness dimensions measured from top of PCB to top of bezel. Dimension in mm 


Graphic Modules 
Ocular graphic display modules are designed to be user friendly. Some models feature Ocular's COB 


technology for ultra low profile, light weight and minimized package dimension. Ocular graphic modules are 
available in STN, FSTN and GSTN (blue image on grey background) with EL, CCFL or LED backlight*. For 


models not shown on this page, please contact Ocular for the expanding line of standard graphic modules. 


Ocular also understands that in some applications, semi customization or full customization off the standard 
models may resolve specific mechanical and electrical design Constraints. ‘(gigi 
Ocular is specialized in graphic module customization at affordable 
NRE cost. 

MODEL RESOLUTION OUTLINE WINDOW DUTY CONTROLLER 
OG 10321" Built in SED1561 
OG 13331" 98x60 Built in SED1561 
OG 10651* Built in SED1560 
OG 12641 T6963C, not incl. 
OG 24641 Built in T6963C 
OG 24642 Generic, not incl. 
OG 12121 Built in SED1335 
OG 24121 Generic, not incl. 
OG 19191 192x192 86x95 67.4x67.4 | 1/192 | Generic, not incl. 


t Not all backlight options are available in all models. 
* These modules come with on board Vicd generator, temperature compensation '* 
circuit, software adjustable contrast, display RAM and inverse video function. a 


746 Lingco Drive, Richardson, TX 75081 ¢ Tel: 972-437-3888 © Fax: 972-437-2562 
Email Address: lcd@ocularusa.com © Home Page: http://www.ocularusa.com 
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‘OKAYA ELECTRIC AMERICA, INC. pn: 219-477-4408 
S 503 Wall Street, Valparaiso, IN 46383 = T% 800-852-0106 


SUPERTWIST | 


ALPHA/NUMERIC AND GRAPHIC DOT MATRIX 


LCD MODULES 


PRODUCT SELECTOR 97L 


Fax Back Document #2002 | 


©9ee 88 @ @ 
T 


¢ Mo 
Greet r Option® 


BIOKAYA 


Instant Data by Okaya @ Fax Back - Call 1-800-755-8561 


Be1054 For manufacturers’ sales offices, see yellow pages EEM 1999 


2450 DISPLAYS, READOUTS, & CRTs 2450 


OKAYA ELECTRIC AMERICA, INC. _ pn: 219-477-4488 
503 Wall Street, Valparaiso, IN 46383 Fax: 800-852-0106 


CHARACTER MODULE SELECTION CHART 


For Neg Volts only, add NV 
PC Models = COB CMOS LSI @ Available / — Unavailable For Neg Volts + Temp. Comp., add NT 


5x8 TN Type STN Type 
Display si Frame yp y Backlight Fax 
Format Airc spe Viewing PCB Size Temp. Temp. Options sate. Back 
Char. x eae Cycle Area WxH mm Range Range Prasat Document 


WxH mm - 

lpcosoza_ | ax2__| 206x556 | 116 | 38.0x160 | sa0xse0| @ | — | e | e | eo | eo | — | oir | 2212 
Ipci202a_ | i2x2 | 2.65x5.55 | 1/16 | 46.7X 17.5 | 56.7x920] — | — | e@ | e@ | - | e | -— [stam | 2213 
fee vig 845X138 | e00xs.0| @ | - | @e | - | e | @ | — | sutop | 2201 | 
| 65.0x 160 | 800x360] @ | ~ | e | - | @ | sitop | 2214 
2234 
/PC1601L | 2202 

2208 
16 x2 2216 
| 85.0 X 30.0_ 


vu 
© 
_ 
a 
o 
—_ 
r 


2.95 X 5.56 61.0 X 15.8 | 85.0 X 32.6 DIL LFT 2217 


66.0 X 16.2 | 80.0 X 36. 
2.95 X 5.55 61.0X 15.9 | 66.7X 23.3 | | 2ate 
16x2 | 295x435] 116 | 64.5X17.2 | 85.0X 30.0 
61.0 X 15. 


bare 

ae 

ae 

ieee 

Ail 

ae 

i 

| = | ouerr | 2219 
=| biter 
Hees 

ee 

te 

ee 

eee 

aay 

_NW/NT_| 


2.95 X 4.35 64.5X 17.2 | 85.0 X 30.0 

2.96 X 5.56 0X 15.8 | 84.0 X 44.0 

2.96 X 5.56 66.0 X 16.2 | 85.0 X 36.0 
16x2 1/16 


DIL LFT 2220 


2204 
2206 
2233 
2207 
2221 
2e2 
NV/NT 2223 
| — | DILLFT 2208 
| = | owurt | 2224 
| | surop | 2295 
2226 


PC16020 
poisoan | ina [2e5xsa0] vie [eaoxese|eroxeol e | - | el |e 
Ce eg Cera ce 
PC2002A re50x1e6 [neoxerol e |e |e |e |e 
frea0xzs0] 60x40] - | - |e |e |e 
rao.0x230]1800x400] — | — |e |e |e 


295K 475 Tre0xes2 | 960x600; @ |e |e pe 
2x4 [205x475] we [rroxesa|seexeo2| —- | - |e |e | [= [stor | 2207 
a 


v  Viviv uit 
i?) aA1O10 a ;o 
a au | hk i eh ok | ek 
f°2) DiDin al; a 
So o1/oO};o o1o 
N NIN TN ND [Mh 
rm naivle =19 


'78.0x230[2080x400| - | - |e |e | «| — | wnt | ouurr | 2000 
rpc2e0as | 24x? | s20xe05| ime [oroxerolwsoxssol ele [el elelel | our | 20 
poaozs | 0x2 | a20x585] 16 ]issontesfiaorsss| e |e |e lel] ele il - | iT | zn 
 , [uaroxees]ro00xss0] — | - |e |e |e |e] - | our | oor] 
[244.0xe80]2000xe00] - | - |e |e | e | - | nvm | suurr | 2000 


*PC2404B USES CONTROLLER NJR6426 


GRAPHIC MODULE SELECTION CHART 


For Neg Volts only, add NV 
PC Models = SMT CMOS LSI @ Available / — Unavailable For Neg Volts + Temp. Comp., add NT 


. Beatie 7 sti i Backlight | Neg oe 
eaeed Viewing eee PCB Size Built-in Range Options - — aoa a Back 
WxH Pix Area Cc a WxH mm Controller elas pata Document 
WxH mm y Nrml | Wide] EL | LED] puke Number 


pasosos_| 80x80 | 066x066 | 627x627 | eo | e8oxeso | Lovet | e | — | e | — | nv | omen | 2265 | 
/PG122328 | a0 | 800x360 | seDis20 | @ | @ | e | @ | — | sitop | 2250 


[PG12232A_ mL eoxsao | seoisco |e |e |e le | — | sutop | 2051 | 
| 780x700 | tesesc | @e | — | -~ [| -—|{ — | stop | 2261 


[esoxaao | — |elele| 
epee ve4 | 930x700 | Ks01078 |e |e |e | 
o30x700 | — |e|lej|-|el| w | susm | 26 
rpG1za128a |128X 126] 040x040 | 620x620 | W128 | 8650x1000 | Tesesc |e | — |e |-—- | — | biBim | 2050 | 
y 1800x650 | Tes6sc |e |e |e |e | NV | DLANT | 2058 | 
teoox0| — | e|elelel| nw | spn | 2053 | 
rpa2aot28a [240x128] 040x040 | 1140640 | 1/128 | 1440x1040 | Tesesc |e |e | — |e | NVNT | SILBIM | 2057 
rpG2s6126a |256x 128) 043x043 | 1270700 | i128 | 1670x1160 | — |e | — lccrl;) — | — | siLeim | 2005 | 
fpaszoz4a [320x240] 027x027 | 1050x600 | 140 | 1505x908 | — |e | — |ccrl| e | — | sumo | 2202 | 


KS0107/8 ARE EQUIVALENT TO HD61202/3 LC7981 IS EQUIVALENT TO HD61830B 


Instant Data by Okaya @ Fax Back - Call 1-800-755-8561 
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OKAYA ELECTRIC AMERICA, INC. 


‘Custom Designed © 
LCD Glass 


High Volume 
Production 


TN - STN ISO-9001 


@ TYPICAL CHARACTERISTICS OF LIQUID CRYSTAL MATERIALS: 


OPERATING TEMPERATURE -10°C ~ 55°C -20°C ~ 80°C 
STORAGE TEMPERATURE -20°C ~ 60°C . ~30° C ~ 85°C 


DC VOLTAGE 


3.5 


RESPONSE 
RISE 
TIME 


600/700 | 800/500 | 1000/600 | 800/500 00/1000 | 600/500 


Wide temperature range and super high reliability LCD are also available upon request 


M@ ENVIRONMENTAL CHARACTERISTICS OF LCD PANELS (WITH POLARIZERS): 


HIGH TEMPERATURE EXPOSURE De ge 
ee Peed 240 HRS AT -20°C 500 HRS AT -30°C 


LOW TEMPERATURE EXPOSURE . 
EXPOSURE AT HIGH TEMPERATURE 40°C/90% RH 240 HOURS 500 HOURS 
60°C/90% RH 48 HOURS 240 HOURS 


AND HIGH HUMIDITY 
LOW TEMPERATURE OPERATION 240 HRS AT - 10°C 900 HRS AT - 20°C 


INSTANT DATA BY OKAYA @ FAX BACK — CALL 1-800-755-8561 


OKAYA ELECTRIC INDUSTRIES CO., LTD. OKAYA ELECTRIC AMERICA, INC. 

1-8-3 SHIBUYA, SHIBUYAKU, TOKYO 150, JAPAN 503 WALL STREET, VALPARAISO, INDIANA 46383 

TEL : 3-3400-8511 BIOKAVA TEL : 219-477-4488 

FAX : 3-3499-3437 | "w FAX : 219-477-4856 | | 
TELEX —: (242) 3489 OKAYA J http://;www.okaya.com NORTH AMERICAN SALES AND TECHNICAL SUPPORT 
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Omni Vision High Quality Monochrome Monitors 
Have it your way! Chassis, Kit & Tube Mount Configurations — 


Is your existing design 
being discontinued/price 
escalated by your 
supplier? We will Retrofit. t 
your existing design, 
economically and with 
our upgraded features. 
Fax your specs today. 


Quality Features 


¢ All circuitry on one PCB for reliability 
¢Accepts TTL or Composite Video signals 
¢ All controls easily accessible from monitor top 
«Highlighted Video feature compatible with the IBM 
PC/compatible Highlighted Video 
¢Display thermally stabilized 
¢Electronic horizontal video centering 
«Protected against incorrectly applied sync signals 
¢Display can be run without signal applied 
¢ Vertical oscillator easily changed from 47 to 63 Hz. 
¢ Vertical sync input polarity easily changed 
°0°, 5° or 10° tilt standard on 7", 9" and 12" 
chassis models | 
«Meets UL, CSA and DHHS rules on radiation 


Options 


° Wide range of Phosphors 

¢eRemote Brightness and Contrast 
¢Kit form or space saving chassis 
¢120 VAC Power Supply 

e+12VDC power connector 

¢10 or 20 pin header 
¢TTL/Composite Video on one board 


New 6 Model 
We will duplicate or customize to your input signal & mechanical requirements 


Specifications 


Input Signals: 

TTL 

Signal: Positive Polarity +2.5V to +5.0V. Reverse polarity 
signals may require board modification 

Video Input Impedance: 470 ohms 

Bandwidth: Within 3dB from 10Hz to 26MHz 
Vertical Input Impedance: greater than 1K ohms 
Typical Signal: 180 microseconds 

Acceptable Range: 100 to 1200 microseconds 
Horizontal Input Impedance: Greater than 6K Ohms 
Typical Signal: 4.5 microseconds 

Acceptable Range: 2.5 to 30 microseconds 


Composite Video: 

Signal: 0.7V to 1.8V of composite peak to peak video 
Input Impedance: 75 ohms 

Bandwidth: Within 3db from 10Hz to 26MHz 


Geometric Distortion: , 
Within 2% EIA standard DOT/Ball chart. Variation between adja- 
cent characters <10% in alphanumeric display application. 


Scanning Frequencies: 
Factory adjusted for operation within 1kHz of center frequencies at 
15.7kHz, 18.6kHz, 21.6KHz, 31.5kHz or 44 kHz. 


5" Diagonal Chassis 20mm __ 70° 15in?max  _650mA__ 650 Lines 460 488 861 30 45 
6" Diagonal Chassis 20mm _ 70° 20 in? max  950mA __ 650 Lines 450 6.00 7.15 40 55 
7" Diagonal Chassis 20mm __ 85° 26 in? max 1150mA 700 Lines 590 795 820 100 12.0 
9" Diagonal Chassis 20mm __ 85° 35 in? max _1150mA_ _750 Lines 7.25 950 950 100 120 
12" Diagonal Chassis 20mm 90° 55 in? max 1250mA_ _900 Lines 925 11.50 11.00 110 13.0 
14" Diagonal Chassis 20mm _ 90° 88 in? max 1250mA 900 Lines 10.00 1245 16.70 12.0 14.0 
OMNI VISION INC. 
O CRT Monitor Specialists since 1986 
168 North Brandon Drive « Glendale Heights, IL 60139 
Tel: 630-893-1720 * FAX: 630-893-9991 * www.omnivisionusa.com ¢ e-mail: info@ omnivisionusa.com 
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Omni Vision monitors... 
... SOlid electrical/mechanical design, 
Your Way! 


We will duplicate or customize your mechanical footprint to your requirements. 
Chassis, Kit & Tube Mount Configurations 


Omni Vision continues to provide cost effective monitors featuring quality, reliability and flexibility to 
meet your specific electrical and mechanical requirements in a timely fashion. 


°G10(FR4) plated-through PCB upgrade available *Operating temperature range: 0-55°C. 
«Microprocessor control, auto sync, auto display °24 Hour Burn-in 


adjust ¢Auto ranging power input: 100 to 240 VAC 
¢16 gauge chassis with neck board support ¢Monochrome monitors, 5" to 14" also available 


Standard PCB: Single Sided. * Upgrade PCB: G10 (FR4) Plated Through Holes: 10" and 14". 


14" 94-101 


14" 94-100 


15" 94-202 


Kits, too 


10" 14, and 15" Cabinets 


OMNI VISION INC. 


CRT Monitor Specialists since 1986 
168 North Brandon Drive « Glendale Heights, IL 60139 


Tel: 630-893-1720 * FAX: 630-893-9991 * www.omnivisionusa.com ¢ e-mail: info@omnivisionusa.com 


15" 94-200 
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cs Optrex Corporation. 
LIQUID CRYSTAL DISPLAY MODULE — | 


Character Type/DIMIC; Series 


Features 


(1) 8-bit or 4-bit MPU interface is available. 

(2) 160 JIS type characters such as Alpha-Numeric, 
Kana and 32 special characters and symbols can 
be displayed by internal character generator (ROM). 

(3) Random symbols can be displayed by internal 
character generator (RAM). | 

(4) Many instructional functions by means of program 
such as “clear display,” “home cursor,” “on/off 
cursor,” “blink character,” “shift display,” “shift 
cursor,” “read/write display data,” etc. are available. 

(5) Compact and light weight design enable easy 
assembly on device. | 3 : 

(6) Single “+5V” power supply (except for Extended 
Temperature Type). 

(7) Low power consumption, 3 V Logic Operation. 

(8) European Font available upon request. 


Module 
Dimensions 


Standard Module Formats: Available In-Stock Today 


| Display Fonts Character Size Viewing Area 
Display Format Type No. (W x H mm) (W x H mm) (W x H x D mm) 
. DMC16106C* 3.20 x 5.95 64.5 x 13.0 80.0 x 36.0 x 10.0 


DMC16105LY 5 x 8 dots 3.20 x 5.95 64.5 x 13.0 80.0 x 36.0 x 15.0 
DMC16117A 5 x 8 dots 3.20 xX 5.95 64.5 x 13.0 80.0 x 36.0 x 10.0 
DMC16128 5 x 7 dots + Cursor 4.84 x 9.66 99.0 x 13.0 122.0 x 33.0 x 11.0 


16 characters x 1 line : : 


16 characters x 2 lines 


5 x 8 dots 


| 16 characters x 4 lines _ 
| DMC20434N-B 5 x 8 dots 2.95 x 4.75 76.0 x 25.2 98.0 x 60.0 x 11.0 


20 characters x 4 lines | DMC20481NY-LYB 5 x 8 dots | 2.95 x 4.75 76.0 x 25.2 _98.5 x 61.0 x 15.6 
DMC50244N-B 5 x 8 dots 2.95 x 4.75 71.6 x 25.2 82.5 x 48.0 x 9.5 
DMC24227N-B 5 x 8 dots 3.20 x 5.55 93.5 x 15.8 _ 118.0 x 36.0x 11.0 _ 

04 characters x 2 lines |“ pMC50149NYU-LYB 3.20 x 5.55 93.5x 15.8 | 121.5% 33.5x 16.1 
Ge a ane DMC40218N-B* 5 x 8 dots 3.20 x 5.55 152.5 x 16.5 182.0 x 33.5 x 11.0 
characters X < lines” DMC40267NYS-LYB 5 x 8 dots 3.20 x 5.55 147.5x 11.5 182.0 x 34.5 x 15.1 

| DMC40457NY-LYB | 5 xx8dots” | —2.78x489 | 147.0x295 | 190.0x54.0x13.6 | 

AO Gharadiers walines DMC40457NY-LYB 5 x 8 dots 2.78 x 4.89 147.0 x 29.5 190.0 x 54.0 x 13.6 


DMC40457 5x 8 dots 2.78 x 4.89 147.0x 29.5 190.0 x 54.0x 10.0 


Operating Temp. Storage Temp. 
Normal Temp. 0°C ~ +50°C — 20°C ~ + 70°C 
Extended Temp. — 20°C ~ + 70°C — 30°C ~ + 80°C 


OPTREX LCD Character Modules are available in many 
non-standard resolutions and backlight options as well as 
in standard TN, N-TN and FSTN Technologies. 


¢ FOR ON-SITE DEMONSTRATIONS AND IN-DEPTH 
TECHNICAL ASSISTANCE REGARDING STANDARD 
AND CUSTOM DISPLAY REQUIREMENTS, PLEASE 
CONTACT US FOR AN IMMEDIATE RESPONSE: 


| | —— For Information Please Contact: 
OPTREX AMERICA, INC. EASTERN & CENTRAL STATES: WESTERN STATES: 
44180 PLYMOUTH OAKS BLVD., PLYMOUTH, MI 48170-2584 Tel: 734-416-8500 Tel: 310-378-3841 


FAX: 734-416-8520 FAX: 310-214-1791 
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Ss Optrex Corporation. 


LIQUID CRYSTAL DISPLAY MODULE 


Graphic Type/D MF Series 


Features 


(1) Low voltage operation, Low power consumption. 
(2) Compact, Light, Thin. 

(3) Graphic, Figure, and Character display. 

(4) High contrast, Wide viewing angle. 

(5) Black and White and Color Technology. 

(6) Choices of EL, LED or CCT Backlighting. 


Many standard or non-standard modules are available 
in STN, FSTN and Color Technology. Let Optrex help 
provide your display solutions. Contact us today. 


¢ FOR ON-SITE DEMONSTRATIONS AND IN-DEPTH 
TECHNICAL ASSISTANCE REGARDING STANDARD 
AND CUSTOM DISPLAY REQUIREMENTS, PLEASE 
CONTACT US FOR AN IMMEDIATE RESPONSE: 


Standard Graphic Modules 


(W x H) (W x H x D mm) (W x H mm) 
[28x82 | _DMFS0a26Nd-SLY 1120 
128 x 64 DMF50202NY-LY 1/64D 


Driving 
(duty) 


Type No. 


DMF5003NY-FW 1/1280 
320 x 240 DMF50174NF-FW 1/240D 
DMFS0B44NCU-FW 12400 


YZ For Information Please Contact: 
OPTREX AMERICA, INC. EASTERN & CENTRAL STATES: WESTERN STATES: 
44180 PLYMOUTH OAKS BLVD., PLYMOUTH, MI 48170-2584 Tel: 734-416-8500 Tel: 310-378-3841 
FAX: 734-416-8520 FAX: 310-214-1791 
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display. 


Brilliant designs. 
Brilliant execution. 


From simple segment to 


Le : 


dot matrix character modules 
to full graphics. 
Our displays aren't just 


i, 


Ly bright—they’re brilliant. 


Call us today for prices 


and more information on our 


jPeneeecenreer precrerereeecoceneronceccoeteeee Coleen coco cOcn tone con con Soong Sonocc oneal Coos conno onl Sanonneoos oosnn Conon cosas Sonn sen ion ooaeaoo sen Son one Coca S Oona ooee Cont aaa hotoa fo oon Oooo oon Snooeeononoootenni noone nenreloee cece ton Content oneeemeenr Cre Creteretreennnng 


exclusive line of products. 


POLYTRONIX 


805 Alpha Drive Richardson TX 75081 
Fax 972 644 0805 _ polytronix@aol.com 
www. polytronix.com 


Exclusive Distributor for 
PICVUE ELECTRONICS, LTD. 
LCDs and LCMs 


Pictured: 
240x64 Graphics Module 


972 238 7045 
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Character Modules 


Display Module Size Effective | Character Dot Driving | Gross | Process & Color 
Format Model # (WxHxT1/T2) Vewing Area Size Size Method | Weight |; TN | STN} STN 
(Char.xLine) T1/T2=none with LED (WxH) (WxH) (WxH) (Duty) (g) Yellow | Gray 


PVC-1003011WL| 5x7 dots  ———«| 40.0x28.6x4.4 32.3x18.5 | 2.45x3.8 | 0.45x0.5 | 1/23 | 10 | x | x | 


| 10x3_| 
PVC-160101B 5x7 dots with cursor | 80.0x36.0x9.5/13.5 | 64.5x14.0 | 3.07x6.56 | 0.55x0. 1/16 25 
PVC-160102 5x10 dots with cursor | 80.0x36.0x—/14.0 | 63.5x15.8 | 3.21x8.76 | 0. 11 34 
PVC-160104P 5x7 dots with cursor | 122.0x33.0x9.5/13.0} 99.0x13.0 | 4.84x8.06 | 0.92x1. 1/16 92 
| .55x0. 30 
34 


a 
~ 
VY om | 


PVC-160202 5x7 dots with cursor | 80.0x36.0x9.5/13.0 | 64.5x13.8 | 2.95x4.75 
PVC-160203A 5x7 dots with cursor | 84.0x44.0x9.5/13.0 | 61.0x17.0 | 2.95x5.55 
PVC-160203B 5x7 dots with cursor | 84.0x44.0x9.5/13.0 | 61.0x17.0 | 2.95x5.55 
PVC-160203C 5x7 dots with cursor | 84.0x44.0x9.5/— 63.0x19.0 | 2.95x5.55 
PVC-160203E 5x7 dots with cursor | 84.0x44.0x—/13.0 61.0x17.6 | 2.95x5.55 
PVC-160204A 5x7 dots with cursor | 85.0x36.0x9.5/13.0 | 65.0x17.4 | 2.95x5.55 
PVC-160204B 5x7 dots with cursor | 84.0x36.0x—/13.0 65.0x17.4 | 2.96x5.56 
PVC-1602050 5x7 dots with cursor | 122.0x44.0x9.5/13.0} 99.0x24.0 | 4.84x9.66 
PVC-160206 ox7 dots with cursor | 85.0x30.0x9.5/13.0 | 62.0x16.0 
87.0x60.0x9.5/13.0 


PVC-200201 5x7 dots with cursor | 116.0x39.0x9.5/— 
PVC-200202 5x7 dots with cursor | 116.0x37.0x9.5/15.7| 83.0x18.6 
PVC-200203 5x7 dots with cursor | 116.0x37.0x9.5/13.0} 83.0x18.6 
PVC-200401 99.0x60.0x9.5/13.0 
PVC-200403B 5x7 dots with cursor | 98.0x60.0x—/14.0 
PVC-240201 5x7 dots with cursor {113.0x36.0x9.5/— 
PVC-240202 5x7 dots with cursor | 118.0x36.0x9.5/14.0| 93.5x16.0 


aire 
47 | 0 
PVC-4002010 | 5x7 dots with cursor | 182.0x33.5x9.5x13.0| 154.5x16.5 | 3.20x5.55 | 0.50x0.65 | 1/16 | 75 | oO | 
PVC-400401 5x7 dots with cursor | 190.0x54.0x9.5/13.0] 147.0x29.5 | 2.78x4.89 | 0.50x0.55 O 
PVC-400402B —_—'| 5x7 dots with cursor | 160.0x47.0x9.5/— | 140.0x29.0 | 2.70x4.35 | 0.50x0.50 | 1/16 80 | O x 


e 
Graphic Modules 
Display Module Size Effective Dot Dot | Driving | Gross | Backlight | DC.DC Bulit-In 
Format Model # (WxHxT1/T2) Vewing Area| Pitch Size Method | Weight EL | LED | Converter Controller 
(Dot) T1/T2=none with LED (WxH) (WxH) (WxH) | (Duty) (g) 


x | 
O 
O 
O 
O 
O 
O 
fe) 
O 
O 
O 
O 


O 
O 
O 
O 
O 
O 
O 
O 
O 


O 
O 
O 
O 
O 
O 
O 
O 
O 
| O | 
O 
O 
O 


x mem ew mm 


Give Polytronix a call today: 
and let us put your | 
brilliance on display! 


972 238 7045 
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Tab Tie 
mx | SED-1520 


| 100x65 | PVG100601 | 54.2x50.0%x12.5 __| 45.96x29.86| 0.46x0.46 | 0.42x0.42| 1766 | — |x [x |o) x | 
PVG120304PW| 65.1x25.6x5.7/- 0.42x0.47 | 0.38x0.43| 132 | 20 |o|o|}x | ox — 
HOO ht eee ena ee Ton aaa bheeae oaeaaet teh ef Sto poe AR 
71.0x21.0 vee | 30 |oOlol|o| * [—~ | 
64 | 65 [OLO!|O | x  {HD-61202 | EL Model sue sax700. 
128x64 1/64 Bote oo HD-61202 EL Model size 9x70n9. 
75.0x67.7x-/9.6 | 60.0x32.5 | 0.43x0.43 | 0.4x0.4 | 1128 | — | x |x | oO | = — 
ae 88.4x88.4x9.5/- 69.0x69.0 | 0.50x0.50 | 0.46x0.46 | 1/128 SS 
69.0x69.0 | 0.50x0.50 W128 | 85 |x | x  [ToshibaTevesc | 
78.5XTB. 5x9 5/- 1/150 | _ 60 LOCKE Ae ie eee eeeeaees 
89.2x85.0x9.6/13.5 1/160 fof[ol;ol x — 
PVG190602A | 120.0x62.0x9.5/13.0 O | x {Hitachi HD-61202| 
100.0x37.0 | 0.50x0.50 | 0.46x0.46 O 
0.55x0.60 | 1/24 | 100 {e+ ¥ = 
132.6x39.0 | 0.53x0.53 | 0.48x0.48| 1/64 | 120 |[O|O | x | 
132.6x39.0 10 |O]/010] x __ [Toshiba T6963C 
132.6x39.0 | 0.53x0.53 | 0.48x0.48 120 S181 22. Toshiba T6963C 
79.97x43.98 | 0.25x0.22 |0.22x0.195] 1200] — |O;o|x}] o | with EL Only 
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m "Easy, well-organized index of the EEM database” 
means... Easy search of multiple products & companies 


m “New, improved interface and faster database now available” 
means... Faster search times and less time online 

m "EEM Online is available 24 hours a day, 7 days a week” 
means... Round-the-clock solutions to your design needs — 


_™@ Gives detailed company information & links to a manufacturer's website & email — 
means... You can retrieve more detailed information, if necessary. 


EEM Online—your search engine for electronic products. 


~~ ==" _ Hearst Business Communications, Inc./UTP Division 
| 645 Stewart Avenue, Garden City, NY 11530 ¢ Tel: 516.227.1300 FAX: 516, 227.1901 
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Seiko Instruments LIQUID CRYSTAL DISPLAY 


Seiko Instruments is an industry leader in advanced liquid 
crystal display technology, worldwide. Seiko Instruments is 
a well recognized leader in precision engineering, design and 
manufacturing of the highest quality LCD's. For over 20 
years Seiko Instruments has been supplying LCD's and LCD 
modules for telecommunication, test and measurement, 
medical, GPS, industrial and office automation applications. 


We offer a wide range of LCD modules in both alphanumeric 
and graphic configurations. We incorporate our latest 
technical developments into our standard products to keep 
our customers on the leading edge of LCD performance. 


Seiko Instruments is a global company organized to support 
our customers with worldwide commitment. Our goal is to 
provide total customer satisfaction by offering quality 
products with on-time delivery at competitive prices. 


CHARACTER MODULES GRAPHIC MODULES 
OPTIONS OPTIONS 
¢ 5 x 7 Dot Matrix plus cursor e STN, FSTN and Color technology 
e Character generator and data RAM on board ¢ Reflective, Transflective, or Transmissive 
e 4 or 8 bit parallel interface ¢ Positive or Negative image available 
e Single 5 volt input ¢ 4 or 8 bit parallel interface 
e EL or LED backlighting available e Ultra low power consumption 
e Wide temperature option available e EL, LED or CFL backlighting available 
e Low cost, compact, lightweight design e Wide temperature option available 
No. Characters Outside Dim. | Character Size Dot Size DOT Format Outside Dim. Viewing Area —Dot Size 
Model xNo.Lines (HxVxT) XV (H x V) Model (Hx V) (Hx V xT) H x V/) (Hx V) 
L1671 16x1line 80.0x36.0x11.3 307x573 0.55x0.75 Gi2ts’ 128 x32 79.0X42.0x6.8 = 0.0 x2T.0 0.40 x 0.48 
L1672 16x2lines 85.0x30.0x10.0 2.78x4.27 0.50x 0.55 Gi2tG = 128x128 86.0x95.0x70 = 670x670 0.46 x 0.46 
L1682 16x2lines 80.0x36.0x11.3 2.95x3.80 0.50x0.10 Gi2te® 128 x64 79.0X93.0x6.8 — 60.0x 33.0 0.40x 0.40 
L1692 16x2lines 122.0x44.0x11.3 4.84x8.06 0.92x 1.10 GI9IG 192x128 98.0 x86.0X13.4 — 78.0x04.0 0.33 x 0.33 
L2032 20x2lines 116.0x37.0x11.3 3.20x4.85 0.60x 0.65 GI9ID — W92xX 192 8H.0X95.0X7.0 67.0x67.0 0.30 x 0.30 
12034 20x4lines 98.0x60.0x11.6 2.95x4.15 0.55x 0.55 G2436 240 x64 180.0 x 75.0x11.3  134.0x 41.0 0.49x 0.49 
L2462 24x2lines 118.0x36.0x11.3 3.20x4.85 0.60x0.65 G2a2ch 240x128 180.0 x 110.0 x 19.1 134.0% 76.0 0.47 x 0.47 
14052 40x2lines 182.0x33.5x11.3 3.20x4.85 0.60x0.64 ae sata aa renee Hee 
j X UX I0.U X 14. UX OU. CEXY, 
asic iI cao seed dal a ae G324E 320x240 166.0x 134.0x 15.1 128.0x 110.0 0.32x0.39 
All dimensions in mm Pau G648D 640x200 270.0x150.0x 12.0 239.0x104.0 0.32x 0.46 
G649D° 640x200 —-260.0x 122.0x 15.7 216.0x83.0 0.30x 0.36 
All dimensions in mm 
1. Available with built-in controller 2. Includes CFL edgelight 3. Built-in Data RAM 
CUSTOM DISPLAYS 


lf our standard products don't fit your requirements Seiko can design and manufacture a custom 
display to fit your high volume application. Special characteristics, icons and graphic patterns are 
possible in glass sizes from 1" x 1" up to 10" x 7". Static drive up to 1/240 duty cycle, specialized 
polarizers and a variety of backlighting options round out Seiko Instruments custom capabilities. 
Contact Seiko Instruments when your design calls for a custom LCD or LCM. Complete design and 
application assistance is only a phone call away. 


Seiko Instruments USA Inc. Electronic Components Division, 2990 W. Lomita Blvd., Torrance, CA 90505 
Telephone: (310) 517-7771, Fax: (310) 517-7792, http://www.seiko-usa-ecd.com, E-MAIL: ecd.info @ seiko-la.com 
SII is registered with the U.S. Patent and Trademark Office. 

Specifications subject to change without notice. 
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SUPERTWIST 
LCD MODULES 


SUPERTWIST LCD SELECTION CHART 


PART LINE X OVERALL | VIEWING CHAR. | DUTY POLARIZER BACK OPER TEMP 
NUMBER | CHARACTER | SIZE AREA SIZE CYCLE LIGHT PWR SPLY 
(MM) _{_ (MM) (MM) (1) (2) 


GA/YA/GB/YB EL 
GA/YA/GB/YB/BE EL/LED 


SSM11623 


(80 X 36) (58.7 X 8.7) 


SSM11685 (80 X 36) (59.6 X 6.6) 


SSM11687 
SSM11688 
SSM11689 
SSM11691 
SSM11692 


SSM12082 
SSM12461 
SSM12483 


SSM14061 


SSM20821 
SSM21281 


SSM21684 
SSM21685 
SSM21686 
SSM21687 
SSM21688 


SSM22081 
SSM22082 


SSM22482 
SSM22483 


SSM24083 


SSM41682 
SSM42081 
SSM42083 


SSM44082 
SSM44083 


ALO OODOMNOM OD 


Pon MONDO —|—=—]|——-— =. —CWO HBR PONMDNDY HAH aes 
NO oO 


K KK KK OK KKK KOK KOK OK KK OK KK KK OK OK 
AB COO ODM MO 


NM POP POM PPM PNMND NMNM —|— HAH Heras aa 


(151 X 40) 
(85 X 36) 
(80 X 36) 
(122 X 33) 
(85 X 36) 


(180 X 40) 
(118 X 36) 
(208 X 40) 


(182 X 34) 


(58 X 32) 
(56 X 32) 


(84 X 44) 
(85 X 36) 
(122 X 44) 
(80 X 36) 
(85 X 30) 


(116 X 37) 
(180 X 40) 


(208 X 40) 
(118 X 36) 


(182 X 34) 


(87 X 60) 
(99 X 60) 
(191 X 86) 


(280 X 88) 
(190 X 54) 


114.0 X 14.5) 


142.8 X 14.5) 
(89.4 X 8.2) 
171.6 X 14.5) 


71.6 X 20.6) 
9.4 X 8.8) 


——— 


( = OAD ND ORO OK 


GA/YA/GB/YB/BE 
GA/GB 
GA/YA/GB/YB/BE 
GA/GB/YA/YB/BE 
YB/YB 


GA/GB 
GA/YA/GB/YB 
GA/GB 


GA/YA/GB/YB 


GA/GB/YA/YB 
GA/YA/GB/YB 


GA/YA/GB/YB/BE 
GA/YA/GB/YB/BE 
GA/YA/GB/YB/BE 
GA/YA/GB/YB/YF 
GA/YA/GB/YB 


YB/BE 
GA/GB/YA/YB 


GA/GB/YA/YB 
GA/GB/YA/YB 


GA/GB/YA/YB/BE 


GA/YA/GB/YB/BE 
GA/YA/GB/YB/YF 
GA/YA/GB/YB 


GA/YA/GB/YB/BE 
GA/YA/GB/YB/BE 


EL/LED 
EL/LED 
EL/LED 
EL/LED 
EL/LED 


EL/LED 


EL/LED 
EL/LED 
EL/LED 
EL/LED 
EL/LED 


EL/LED 
EL/LED 


EL/LED 
EL/LED 


EL/LED 


EL/LED 
EL/LED 
EL/LED 


EL/LED 
EL/LED 


* All parts are also available in Standard “TN” Fluids 


DISPLAY ORDERING INFORMATION POWER SUPPLY 
SSM 0 00 00 X XX - XX REQUIREMENT 


LCD 
Supertwist stl Module 
LED (1 5vDC) 
= + 
Hines GS = yellow/green SMT array 
GE = yellow/green edge 
Characters LCD 
Polarizer Module 


T FLUID 
Type (+ 5VDC) 
Voltage Required i lai 
H = +5 VDC 
T = +5 VDC High Temperature POLARIZER TYPES (1) 
GA = Reflective/Positive image YB = Transflective/Positive image 
Dark Blue on Light Gray a ane on Yellow Green 
T T E- (2 No EL Lamp | _ LOMPp 
EMPERATURE RANGE: (2) YA = Reflective/Positive image BE = Transmissive/Negative image 
: mH" T" Dark Blue on Yellow Green ee : Dark Blue 
ratina: °C 4 fe) ~O°C + a) No EL Lamp | amp aee 
cs owe oe ee ee es GB =Transflective/Positive image YF = Transmissive/Positive image 
orage: = + _ * Dark Blue on Light Gray Dark Blue on Yellow Green 


"H" indicates that both are available. With EL Lamp With LED 


SHELD | 14811 Myford Road, Tustin, California 92780-7253 © (714) 669-9850 « FAX: (714) 669-1081 
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SHELLY LCD GRAPHIC DISPLAY MODULES 


SHELLY, YOUR ONE SOURCE STOP FOR DISPLAY PRODUCTS 


¢ STN, F-STN modes available. ¢ Extended Temperature Range Available. 
¢ EL, LED or CFL Backlighting. ¢ Consult factory for sizes not shown. 
¢ Gray, Yellow, Blue or White background. 


GRAPHIC LCD DISPLAY MODULES 


PART DISPLAY OVERALL VIEWING DOT BACK- OPERATING 
NUMBER FORMAT SIZE AREA PITCH LIGHT TEMP 
(mm mm) (mm) (°C 


93 X 70 X 8.8 

88 X 83 X 5.7 

180 X 65 X 12 

EL/LED 
1 0 +50 


SGM03200240D6 320 X 240 48X120X22 | 115X86 36 X .36 
SGM06400480Q1 640 X 480 186 X121X6.5| 122X86 19X10 
SGM06400480S1 640 X 480 230X155X5 | 172X130 | .26X .26 


NOTE: CONSULT FACTORY FOR SIZES NOT SHOWN OR EXTENDED TEMPERATURE RANGES. 
STORAGE TEMP: —20°C TO +60°C (TYP). WIDE TEMP MODULES ADD +10°C TO OPERATING RANGE. 


PART NUMBER SGM XXXX XXXX XX X X X X X 
GRAPHICS ae ee eee eee eee eee . | eon BACKLIGHT: 
W = WHITE EL 
DOTS: COLUMN E= GREEN EL 
C= CCFL 
DOTS: ROW N= NONE 
Y= YELLOW GREEN LED 
INTERNAL 
REFERENCE COLOR: 
Y= YELLOW (STN) 
FLUID TYPE: B= BLUE (STN TRANSMISSIVE) 
S$ = SUPERTWIST G = GRAY (IN OR STN) 
F= F SUPERTWIST W = WHITE (FSTN) 
W = EXTENDED TEMP SUPERTWIST 
Z= EXTENDED TEMP STN + NEGATIVE VOLTAGE GENERATOR + VIEW MODE: 
TEMPERATURE COMPENSATION CIRCUIT A= REFLECTIVE 


= TRANSFLECTIVE POSITIVE 
VIEW ANGLE: C = TRANSMISSIVE POSITIVE 
1 = BOTTOM/GLARE D = TRANSFLECTIVE NEGATIVE 
2= BOTTOM/NON-GLARE E= TRANSMISSIVE NEGATIVE 
3= TOP/GLARE 
4= TOP/NON-GLARE 


LCD SIM; Serial Interface Module Se ea 
¢ RS-232 or TTL Serial Communications 
¢ Automatic Word Wrap for 2 and 4 line 


a — +5V 
¢ Cursor Movement Control Codes 5 —RECV 
¢ LCD standalone Self-Test Display AZ OD +—remose 3 
¢ Onboard negative Vo generation option 8 pai ter 
¢ Selectable baud rates of 2400 to 19200 7 
¢ LCD Display Formats Supported from 1x8 to 4x20 PIN1— aC OWIECIOR 


LCD Message Module 

¢ 16 Discrete User-definable Messages 

¢ 25 character memo field for product |.D. serialization 
¢ Individual Message Blinking 

¢« LCD standalone Self-Test Display 

¢ ELIMINATES HOST COMPUTER 


nen aEE 


2x8 
CONNECTOR 


2x7 
CONNECTOR 
@ 


—___ + 


4x14 CONNECTOR 


SHELD 14811 Myford Road, Tustin, California 92780-7253 « (714) 669-9850 « FAX: (714) 669-1081 
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LCD/CHARACTER DOT MATRIX 
LCD/Character Dot Matrix GML Series 


Stanley has developed LCDs which are characterized by high contrast and wide viewing angle. For dot matrix modules 
Stanley has developed two types, TN and STN with five variations. For general applications the TN type is the most 
common. For applications that require higher contrast and wider viewing angles the STN type is recommended. 


GML1610A GML1620A 


GML2020A 


ISERIES 


0.60x0.70 
0.60x0.65 
0.60x0.65 
0.60x0.70 | 1/16 | Reflective | STN 
0.60x0.65 STN 
GML1620ASLY|  16x2 85x36x15.0 116| LED | STN 


LCD/Character Dot Matrix GMD Series 
@ Reflective 


+) 


EA Se ec ie ee ee 


BOSE ee in cea see a cc 
Stanley Electric Sales of America, Inc. @ 2660 Barranca Parkway, Irvine, CA 92606 
M@ Tel: 949-222-0777 M@ Toll Free: 800-LED-LCD1 Mm FAX: 949-222-0555 M@_ ~www.stanleyelec.com 
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LCD/GRAPHIC DOT MATRIX 


LCD/Graphic Dot Matrix GMF Series (Graphic Type) 

FEATURES 

™@ Fast response time of 50 msec (in both rise time and fall time) even with simple matrix drive. 

M Built-in temperature compensation circuit retains good visibility even when the ambient temperature changes. 
Mm Easy replacement of backlight units (GMF32024H type only). 


GMF12064ASLY GMF32024FBTW 


GMF25064ABTW 


m@ DISPLAYS 


GMF12048BBTW | —128x48 132x60x19 90.0x36.0 0.67x0.67 | 1/64 CFLx1 

GMF12064ASLY 128x64 113x65x13 73.4x38.8 0.52x0.52 | 1/64 LED 

GMF12064BSLY 128x64 113x65x13 73.4x38.8 0.52x0.52 | 1/64 
LED 


GMF32024HBTW 167x110x12 14391 
GMF32024HFTW 167x110x12 14391 
2 


99.5x104x15.5 218.0x74.0 0.33x0.33 1/200 CFLXx1 14117A 


GMF25064ABTW 206x64 205x58x26 127.5x33.5 0.48x0.48 1/64 CFLx1 120607A 
GMF25012GBTW 296X128 194x96x22 127.5x68.0 0.48x0.48 1/128 CFLx1 13586A 
GMF25012HBTW 256x128 194x96x22 127.5x68.0 0.48x0.48 1/128 CFLX1 13586A 


GMF64020ABTW 640x200 


Stanley Electric Sales of Amer 
@ Tel: 949-222-0777 @ Toll Free: 800-LED-LCD1 M@ FAX: 949-222-0555 M@ www.stanleyelec.com 
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CFL (COLD CATHODE FLUORESCENT LAMPS) - | 


Ensuring that displays are clearly and accurately viewed, Stanley designs and manufactures backlighting modules 
including Cold Cathode Fluorescent Lamps, light pipes and inverters. The CFLs are also used for office automation 
equipment and other lighting applications. 


FEATURES 

@ High brightness, high efficiency, low power 
consumption and long life. 

M@ Wide variety of lamp types. 

M@ Durable and excellent blinking characteristics, ideal 
for eraser, scanner and automotive applications. 

M@ Quick start at low temperature. 


APPLICATIONS 

@ Backlighting for LCD. 

M@ Light source for eraser and scanner. 

@ |iiumination source for instrumental panel. 

@ Light source for other types of displays, 
decorating lights. 


m@ CFL Characteristics 


CBZ26 (CBZ3) 
CBZ26J (CBZ3u) 
CBY26 (CBY3) 
CBY26J (CBY3u) 
( 

( 


41,000 
220~660 


CBY26L (CBY3L) 
CTY26S (CTY3S) 


CTY26J (CTY3J) 


CBS4 
CBS48 : 


CBS62L 


| 900 

135864 | 1 | 12 {| 1.200 | 5 110_190 
13587A | 1 | 12 | 74350 | 5 ee Se a en 
tial 4 | 12 | 4500 | 5 


44x 27x17 
4 


’ 


se eseataeateecs era tatatetetatatotetetetatetstatatatnentatetatats 
BS 


sei 
os 


Sa eee Ee EE Oo eines 
Stanley Electric Sales of America, Inc. @ 2660 Barranca Parkway, Irvine, CA 92606 
Mm Tel: 949-222-0777 M@ Toll Free: 800-LED-LCD1 M@ FAX: 949-222-0555 @ www.stanleyelec.com 
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SIGNALEXe 


DISPLAYS 


 7-Segment Displays (1.5" to 24") 
M@ 35 Dot Alphanumeric/Graphic Displays 
—@ LED Enhanced 


About the SIGNALEX line 
of electromagnetic displays 
and components 


SIGNALEX manufactures a complete line of 

high visibility electromagnetic and LED enhanced 
electromagnetic displays. These high performance, 
low maintenance displays can be used indoors or 
out in temperatures ranging from -40°C to + 75°C. 
The standard 7-segment displays with letters from 
1.5" high to 24", the alphanumeric/graphic 

displays and the new line of LED enhanced 

"High Visibility" displays are all 

described in detail in the next six pages. 


The complete SIGNALEX series provides energy 
saving features that draw power only at the instant 
of charge and require no power to maintain 
continuous indication. In addition, they provide low 
maintenance, long life and dependability. 


UNIVERSITY OF MINNESOTA 
MONENS 400 YARD IND MEGLES 
3 4:45.61 rs 


JTUH, LOYHN 


SLET. CHARDRA 
HEGARD. HUHE 


4s 
che 
Bh: 
4:1 
ebcy 
whsj 
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7-SEGMENT 
DISPLAY 


SUES. 4” | 6" 


Di 


4” | 6" 9 


PRINCIPLE OF 


SIGNALEX MODEL | 15a] 0] oak] OL 
OPERATION Character Size | 1-9/16" x 15/16" |4-1/16" x 2-5/16" Ae eae 


The magnet is (40 x 24 mm) | (103 x89 mm) | (154x91 mm) | (229x 152 mm) 


* DISPLAY ”" a" " " 
recall, Sariog s seacinell a ime) a) ci arn) (28min 
ert andvane un ca Pea oe 
ee ae ar ig 50 ms 150 
fnennetic circuitis ~ Each Vane oe as 


stable so that the Viewing Dist., 


. COIL 
vane can remain CONNECTIONS 
in either position 
with no power in the coil. The 


50 Feet 160 Feet 240 Feet 360 Feet 
(15 Meters) (50 Meters) (75 Meters) (110 Meters) 
permanent magnet pole is attracted to 
the soft iron core which will hold the 


8-1/2 02. 12-2/302. 4-1/2 Ibs. 
- vane in position until a reverse pulse 42” 


240 gm. 360 gm. 680 gm. 
is passed. | SIGNALEX MODEL 1200L 1810L ~— 2440L 
VANE MASK Character Size 12” x 8” 18” x 12” 24" x 16" 
: ‘ | Hx W (305 x 203 mm) | (46x 31cm) (61 x 41 cm) 
DISPLAY S , T (RETRACT B | 1-1 2" 2-' a Sh 
“POSTION nama, SON ear! Vane Width (38 lhe (57 es ) (7.6 cm) 


CORE FRAME Frame Size 14" x 11" 21” x 16%" 28" x 22" 
Hx W (356 x 279 mm) | (533 x 419 mm) | (711 x 559 mm) 


Pulse Length, min. 200 ms 300 ms 


a te hae gen 2410 Pulse Power, 
re Leads: Models -. L F 
SIGNALEX disp 


Weight 


c 

”n 

® 
3 @ =. 
O Fes * 
x< 

3 

> 


lays operate on a well- rae U.S, Patent Nos. 

‘ ee Viewing Dist., 480 Feet 720 Feet 960 Feet 3,886,545: 4,117,478 
proven electromagnetic principle. A max. (150 Meters) | (220Meters) | (300 Meters) | US. Design Patent 
short pulse in a coil produces a mag- , 21/4 Ibs. 4-1/2 Ibs. > Ibs 249,985 and 
netic field that acts upon a permanent Weight 4020 gm. 2.kg 27 kg atents Pending 
magnet located in a rotor, part of which : 
is the vane itself. | | Operation: Individually controlled segments, pulse-operated through a bi-stable circuit. 


Voltage: 12V. DC +/- 10% standard. Other voltages available. 


hii Coils: Bifilar wound with 3 leads per segment. Model 152L has terminal pins for 
The rotor and magnet assemblies are direct PCB mounting, 


the only moving parts in the display. Temperature: -40°C to +75°C. 
Their light weight and low inertia give Relative Humidity: Up to 95% R.H. at any temperature in the range, provided no 
fast response time. High lubricity plas- condensation present. 
tic bearings are used. Power to Maintain Display: None 
Vane Colors: White, Saturn-Yellow, Orange-Red Flourescents. Black background 
standard. Other high-visibility colors available. 
Maximum Coil Temperature: +105°C 


P.O. Box 220M, Bay Shore, New York 11706 
PHONE: (516) 666-8000 FAX: (516) 666-8039 
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SIGNALEX®@ 


/-SEGMENT 


Model Models Models 
152L 402L & 602L SO0OL & 1200L 


The SIGNALEX 152L is used world 
wide in readout applications for toll 
booths, clocks, gas pumps, arcade 
games, oil rig instrumentation, 
currency exchange panels, and 
industrial controls. Since SIGNALEX 
readouts draw no power while 
maintaining position, they are ideal 
for battery powered systems as 

well as AC. 


Connections: 3 per coil 
(1 display, 1 reset, 1 common) 
Pulse Power: 31 ma at 12V 
Pulse Length: 30 ms min., 
display or reset 
Character Slope: 5° 
Visibility: Up to 70° either side of 
perpendicular to the front face. 
Temperature Range: -40°C to +75°C 
Materials: Front Mask: steel 
Bearings: polyester 
Hazardous Areas: Recognized by 
Underwriters Labs. No. MH10471, 
BASEEFA Class 2 No. 4054 J 


a 
Po Bi os 
Do 
Ee 
fase 
Go | 34 | 34 
es 
Li] 


EEM 1999 See us on the World Wide Web at http://eemonline.com Be1073 


2450 DISPLAYS READOUTS, & CRTs ae 2450 


SIGNALEXe 


DISPLAYS 


Models 1810L & 2410L Indicators & 
: Annunciators 


TypeA Annunciator 
Indicator 


LEADS: 7° MIN. 


$00 
875 (127 mm) 
(222 mm) 


The Type A indicator is a bi-stable abn) 
electromagnetic annunciator showing wnat 


alternate display faces in its window, 
in any position. It is driven in either 
direction by 1.1 watt pulses as short 
as 30 ms and remains in its last 
position without power input until 


pulsed to the opposite position. BIOs, 
SIGNALEX Type A indicators are | Baa 
used in hospitals, apartment houses, eee RCT 
commercial call boards, circuit US Patent No 3.936.818 
indicators, alarm systems and a 
variety of other applications. Window Size: 
3/8" H x 1/2" W (9.5mm x 12.7mm) 
Displays Per Window: 2 
Operating Temp. Range: 
-40°C to +75°C 


Operating Mode: Bi-stable, pulsed 
Minimum Pulse Length: 
30ms. either display 
Power/Pulse: 1.1W 
Max. Coil Temperature: +105°C 
Coil Resistance: 125.0 +10% 
Standard Voltage: 12V DC 
Standard Colors: Black & White, 
Yellow, Red (others available) 
Leads: 7" minimum | 


_SIWiR_ 


P.O. Box 220M, Bay Shore, New York 11706 
PHONE: (516) 666-8000 FAX: (516) 666-8039 
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SIGNALEX@ 


DISPLAYS 


(LED/FIBER OPTIC ENHANCED) 


DISPLAYS, READOUTS, & CRTs 2450 


COLUMN 1 
EUROPEAN COLUMN pata 
CONNECTOR PIN OUT COLUMN 3 
. COLUMN 4 
COLUMN 5 
me BF SIGNALEX introduces 
we eS ss an LED enhanced electro- LED 
ee magnetic display designed ae, 
oe ol Pe bE for use in critical highway — eA 
s e = goog applications where optimum LED 3 — — LED 4 
H H i H LED 5 — — LEDS 
viewing is required under ee: cepa 
adverse conditions. LED 9 — — LED 10 
LED 11 — — LED 12 
es LED 13 — — LED 14 
Individually addressable LED LED 15 — — LED 16 
clusters shine through small eo. Sie 
openings on the reflective surface ae Be 
and enhance the displays during LED 25 — — LED 26 
: : . ;: LED 27 — — LED 28 
daytime viewing. At night, the fe 50 — LED 30 
LED’s become the primary source ae = 
ee of illumination. A fiber optic version LED 35 — — + 20 VOLTS 
is also available. Please consult oR Sievers 


the factory with your requirements. 
NOTES: 1. JI PIN 1 TIED TO J2 PINS 1 AND 2 
J4 PIN 2 TIED TO J2 PINS 3 AND 4, ETC. 
2. J3 PINS 1 THRU 6, 7 THRU 42, 13 THRU 18, 
19 THRU 24, 25 THRU 30 TIED TOGETHER 


300 
(7.62) 


.100 (2.54) 


50 


192 (4.88) | 2 
(6.35) re 
045 (1.14) 
(1.14) 156 (3.96) 


PIN 1 ROW 1 RESET 
ae ROW 14 SET 


(oa 


ROW 2 RESET 
Z ro te 
100(284) A, ROW 3 SET 
ROW 4 RESET 
4.484 ROW 4 SET 
ane (37.69) ROW 5 RESET 
(30:37) ROW 6 RESET 
= ROW 6 SET 
J2 ROW 7 RESET 
ROW 7 SET 
NO CONNECTION 
ONE CLUSTER OF 5 LED’s Soap 
PER ELEMENT - cones 
COLUMN AND ROW PIN 20 COLUMN 1 
CONNECTOR PIN OUT 
Coil Resistance: 7 ohms +/-10% Character Height: 18.00” 457mm | 
Coil Winding: Single Coil Character Width: 12.75” 324mm or  ecenaea anger FOR 
Coil Voltage: 20 vde nominal Matrix Thickness: 1.65” 42mm tia Sei ROW SET 
Current: 2.85 amperes Swing Angle: 2.90” 74mm ROW 4 RESET| ROW 2 RESET ROW 7 RESET 
Pulse Length: 2 ms Dot Diameter: 2.25" 57mm COLUMN 5 
Matrix Height: 21.63” (557rm) Maximum Coil Temp.: 220F 104C | 
Matrix Width: 13.12” (333mm) Operating Temp.: (-40° to +167F)(-40° to 75°C) | . . 
LED Voltage: 20 vdce max. Operating Rel. Humidity: | Up to 95% at 167F p— COLUMN 1 
LED Current: 20ma nominal or 75°C provided no condensation 
Light Source: 5 LED’s/element Standard Colors: White, Saturn Yellow, Red 
EEM 1999 See us on the World Wide Web at http://eemonline.com Be1075 
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2450 


35 DOT ALPHANUMERIC 
DISPLAYS & ELEMENTS 


972-1872RFR 


Dim. A Dim. B Dim. C 
Char. Hgt. Char. Width Dot Dia. 
in./mm in./mm. in./mm. 


Model 
Number 


G70RFR 6.00 152 
972RFR 9.00 230 
1272RFR 12.00 300 
1672RFR 16.00 406 
1872RFR 18.00 457 
3970L 39.501000 


4.25 108 
6.37 162 
8.50 216 
11.37 289 
12.75 324 
28.00 711 


15 19.0 
1.12 28.0 
1.50 38.0 
2.00 51.0 
2.25 57.0 
9.00 127.0 


Dim. J Dim. K Dim. L 


Model 
Number 


670RFR-35BC 
972RFR-35BC 
1272RFR-35BC 
1672RFR-35BC 
1872RFR-35BC 


in./mm. 


4.25 108 
6.37 162 
8.50 216 
11.37 289 
12.75 324 


in./mm. 


6 152 
9 230 
12 300 
16 406 
18 457 


75 19 
1.12 28 
1.50 38 
2.00 51 


SIGNALEX individual alphanumerics 
are bi-stable electromagnetic displays 
which require only a very short pulse 
to change position. Inherent latching 
memory requires no power except 
during the moment of change. The 
magnetic design permits operation of 
most models using 12 vdc with a 

2 msec. pulse and, at higher voltages, 
at 1 msec. or less. 


The standard 7x5 matrix of 35 dots 
gives full alphanumeric capability, and 
is available in sizes which can create 
characters 6", 9", 12", 16", 18", 39" 
high. The flexibility of SIGNALEX 
individual alphanumerics permits the 
creation of custom displays. In addition 
to the standard (7x5) format, the 28-dot 
(7x4) numeric format, a 23-dot (7 bar). 
format, or other desired shapes may 
be used. 


Be1076 


Char. Hgt Char. Width Dot Dia. 
in./mm. 


670RFR 


Dim.D 
Dot Pitch 
in./mm. 


875 22.2 


1.31 
1.75 
2.34 
2.62 
9.75 


3970L 


F Aeon aa 
RETRACTED )— a 


Dim. H 
Width 
in./mm. 


Dim. E 
rig Hot. 


Dim. | 
Mounting 
in./mm. 


Dim. F 
Swing Hot. 
in./mm. 


Dim. G 
Length 
in./mm. 


1.57 39.7 
2.10 53.3 
2.29 58.2 
2.94 64.5 
2.66 67.6 
5.87 149.1 


33.3 
44.5 
99.5 
66.7 
146.0 


84 21.3 
1.81 46.0 


(2.24 56.9 


2.7/4 69.6 
2.99 76.0 
4.50 114 


84 


1.0 


21.3 
19.0 


19.0 


19.0 
19.0 
29.4 


096 15.1 


1.026 26.1 


1.526 38.8 
1.776 45.1 
4.000 102.0 


Dim. M ; Dim. 0 Dim. P 
Dot Pitch 
in./mm. 


875 22.2 
1.31 
1.75 44.5 
2.34 59.4 
2.62 66.7 


Dim.Q Dim.R  Dim.S 
Matrix Width Mtg. Hole Hole Offset Thickness Swing Hgt 
in./mm. in.fmm. in./mm. — in./mm. — in./mm. 


4.25 114 178 25 6 1.35 34 1.57 39.7 
6.53 166 .195 29 6 1.80 43 2.07 52.6 
8.72 224 195 (0013 «61.80 43) 2.25 57.2 
11.69 301 .195 5013 §=61.80 43 2.54 64.5 
13.09 337 .195 0013 1.80 43 2.66 67.6 


670RFR 972-1872 
35BC _RFR-35BC 


Matrix Hgt. 
in./mm. 
7.75 197 
11.87 301 
15.00 386 
19.50 502 
21.63 557 


33.3 


Pulse Length, Min./12V 2ms 2ms 
Pulse Length, Min./18V 1ms 1ms 
Max. Duty Cycle, 12V 5% 5% 
Current Each Dot, 12V 680ma 580ma 


Coil Res. Ctr. to ea. Side 17.5 ohms 20.5 ohms 


Max. Coil Temperature 


Coil Winding Center Tapped Coil 
Coil Addressing All models X-Y matrix 
Ground Polarity Neg. Neg. 
Diodes 1N4004 1N4004 
PCB Material FR-4 or Equivalent 


All models +105C 


670-18 72RFR-35BC 


STA 


For manufacturers’ sales offices, see yellow pages 


Operating Temp. Range All models -40C to +90C 
Operating Rel. Humidity Up to 95% at +90°C 
Standard Colors White, Yellow, Red 


P.O. Box 220M, Bay Shore, New York 11706 
PHONE: (516) 666-8000 FAX: (516) 666-8039 
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SUN LED CO, __ 7!:909°598-8266 - Fax: 909-598-4966 


Website:www.sun-led.com 
20793 E. Valley Bivd. #C, Walnut, CA 91789 E-mail:sales@sun-led.com 


CBI LEDs Surface Mount LEDs 


e1T1&T1 3/4 size from single to quad-level available e Packages include: 1206, 0805, 1210, 0603, and more 
e Various color combinations and types including bi-color @ Low Profile. (.75mm package height available) 
@ High voltage socket-base LEDs available @ Available in variety of intensity and colors including 
e@ Prompt delivery and fast lead time Blue (GaN) 
e Ideal for backlighting purpose and coupling to light pipes 
e Fast delivery and competitive price for high volumes 


Numerical & Alphanumeric LED Displays | Dot Matrix Displays 
@ Sizes from 0.3" ~ 7" @ Sizes from 0.3" ~ 7" 


@ Digits from 1 ~ 4 @ 4x4, 5x7, 5x8, 8x8 pixels available 
@ 100% Bin Sorted/Coded e Colors available from single to tri-color 
@ Tri-color for digit >1.5" @ 100% Bin Sorted/Coded 


Please contact us for technical information and samples 
EEM 1999 For manufacturers’ sales offices, see yellow pages 
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-TERAS Display Industries 
FPD Technologies INC. asubsidary of Wande, Inc 


Your Complete LCD & LCM Solution 


Taking you from 
Concept fo Design | 
to Production with 
Reliability 


Manufacturing Capabilities: 

* High Resolution: Dot Matrix Displays capable of producing less than 0.30 mm pitch 
with 0.038mm resolution. 

* Module making capabilities: TAB, COB (chip-on-board), COG (chip-on- glass), 
and COF (chip on flex). 

* High Contrast: 10 and up. | 

* Back Light: EL (Electro Lumicent), LED (Light Emitting Diode), and 
CCF (Cold Cathode Flourecent). 

* Display types: Reflective, Transmissive, and Trans-reflective. 


Product 

“ Graphic or text Super Twist Nematic 
STN LCD or STN LCD modules. 

* Twisted Nematic (TN) displays for normal, 
industrial or extreme enviromental 
applications. 

* Dichroic displays for use In 1 the 
instrumentation application. 


‘ERNE ERR EERE 


Advantages 
* Better service with fast response ,shorter lead time and on time eeINely because 


of strategic manufacturing locations. 
* Competitive prices due To high yields. Teras Display and FPD Technologies both 
use advanced full automated in-line production lines created by WANDE INC. 


that provides better yields, pricing and quality displays. 


TERAS Display Industries / FPD Technologies Inc. 
4525 Production Drive, Dallas, Tx 75235 
Tel: 214-637-8887 or 214-638-6668 Fax: 214-638-8887 
website: www.wande-inc.com 
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a ee Certified 


CHARACTER DISPLA) 


Module Effective Character | Dot Size 
Size Display Size 


WxHxT (mm) | Area WxH(mm) | WxH(mm 


Display 
Format 
Chars x Lines 


Controller 


) 
54.0x37.0x1 1.0 32.0x16.0 2.9x7.6 0.6x0.5 | HD44780 or equivalent 
| 58.0x32.0x12.0 35.0x15.0 2.45x5.0 | 0.45x0.5 | HD44780 or equivalent 


4/4/4/4 
KO Gi @ ix ¢ 
=|=\o lo 
cdl Banded gal Ga 
aipi>|> 
”" lnm iodo iso 
olo is. ]3 
3 13, io |o 
B14 |e 


| 80.0x36.0x1 1.0 64.5x13.5 | 3.20x5.95 | 0.6x0.7_ | HD44780 or equivalent 
80.0x36.0x1 1.0 64.5x13.5 | 3.20x5.95 | 0.6x0.7_| HD44780 or equivalent 


a 
K 4 
oO 
m 
n 
) 
= 
0) 
” 


=f 
K 4 
a 
"Ti 
7) 
e) 
a. 
oO 
7) 


80.0x36.0x1 1.0 64.5x13.5 | 2.95x4.35 | 0.55x0.5 | HD44780 or equivalent 


T™M162B series 


85.0x36.0x1 1.0 63.5x15.8 | 3.20x7.15 | 0.6x0.75 | HD44780 or equivalent 


TM 1621 series 

i 
TMI62G series 
TMI64A series 
TM201A series 
TM202A series 


16x2 | 66.0x37.0x11.3 50.0x12.0 | 2.54x4.00 | 0.46x0.43 | HD44780 or equivalent 
TM162C series 80.0x36.0x! 1.0 645x135 | 2.95x4.35 | 0.55x0.5 | HD44780 or equivalent 
TM202G series 116.0x37.0x13.0}  83.0x18.6 | 3.20x5.55 | 0.60x0.65 | HD44780 or equivalent 


TM162D series 84.0x44.0x1 1.0 61.0x15.8 3.0x5.63 | 0.56x0.66 | HD44780 or equivalent 


TM2021 series 
TM2040 series 
TM241A series 
TM242A series 
TM402A series 
TM402C series 


TM404A series 190.0x54.0x11.0|  147.0x29.5 | 2.78x4.89 | 0.50x0.55 | HD44780 or equivalent 
190.0x54.0x11.0|  147.0x29.5 | 2.78%4.89 | 0.50x0.55 | HD44780 or equivalent 


+ 4 
x ¢ K ¢ 
: : 
_— 
LF) > 
@o “ 
s re) 
oO 3 
”“n @o 
“n 


TM404B series 
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Accredited by 
the Dutch 


Council for. 
: Certification 
: Rey. No, 24 


_¢ Counter Drawing: 7 working days a / , 
|e LCD Module: 45 Working Days ae Positive Mode: Black Segments on Silver Gray Background 


¢ LCD Panel: 35 Working Days | Negative Mode: Whiteish Segment on Black Background 


STN Type: 

Yellow Mode: Dark Blue Segment on Yellow-Green Background 
Blue Mode: White Segment on Blue Background 

Grey Mode: Black Segment on Grey Background 

B/W Mode (FSTN): Film Compensated, Black and White Display 


GRAPHIC TYPE STN DO , : e & 


Model No. Dots Module Size 
WxHxT(mm) : 

TM10032A | 100x32 | 98.0x50.0x10.5 76.0x25.2 0.72x0.66 | 0.62x0.56 | 1/32 | +5/-5 | NyU6450 
Series : 

TM12232A | 122x32 | 84.0x44.0x9.5 60.0x18.5 0.44x0.44 | 0.40x0.40 | 1/32 | +5/-5 | SEDI520 
Series . 

TM12832A | 128x32 | 75.0x41.5x10.0 60.0x21.3 0.43x0.51 | 0.40x0.48 | 1/64 |+5/-10| HD61202 
Series 

TM12864A | 128x64 | 113.0x65.0x! 1.0 73.4x38.8 051x051 | 0.46x0.46 | 1/64 |+5/-10| HD61202 
Series 

TM24064A | 240x64 | 180.0x75.0x! 1.0 132.0x39.0 0.53x0.53 | 0.48x0.48 | 1/64 | +5/-10 

Series 


TM24064B | 240x64 | 180.0x65.0x12.0 132.0x39.0 0.53x0.53 | 0.49x0.49 | 1/64 |+5/-10| T6963C 
Series 

TM24064F | 240x64 | 205.0x92.0x13.0 157.0x63.0 0.62x0.86 | 0.58x0.82 | 1/64 |+5/-10| SEDI335F 
Series 

TM24064G | 240x64 | 151.0x39.0x17.0 96.0x27.9 0.37x0.37 | 0.34x0.34 | 1/64 |+5/-10| T@B66B 
Series 

TM48064A | 480x64 | 248.5x59.0x12.0 229.5x36.0 0.47x0.47 | 0.41x0.41 | 1/64 1+5/-10| None 
Series 

TM240128A\240x128/144.0x104.0x12.01 _114.0x64.0 0.45x0.45 0.4x0.4 | 1/128} +5/-10| T6963C 
Series 

TM320240A\| 320x240] 143.0x96.8x12.0 104.0x79.3 0.3x0.3 0.27x0.27 | 1/240 | +5/-25 
Series : 
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STN: Yellow, Gray, Blue Negative 


Back Light : LED, EL 


Type : Reflective, Transflective, Transparent, Packaging : PWB, COB, COG 


0801S1 __ 8X 1 cop | 295X555 | 5X 7+ CUR | 1/8 33.2 X 9.5 40.0 X 19.7 X 7.8 
osoise | 8X1 | CoB 420X695 | 5X 7+ CUR | 1/8 | 460X120 | 590 X 258X383 | 
OB02A1 | 8X2 PWB 2.95 X 5.55 5X8 |i416| 318X155 | 348 X 275X773 _ 
0802NO __ 8X 2 PWB 2.95 X 5.55 5X 8 16 | 35.0 X 17.0 | 58.0 X 32.0 X 110 
_1601SB __ 16 X 1 PWB 295X555 | 5x 7+ CUR | 16| 605 x 15.5 | 85.0 X 326 X 10.0 
160183 __ 16 x1 PWB 2.95 X 555 | 5X 7+ CUR | 116/| 605 X 15.5 | 80.0 X 36.0 X 10.0 
101Ss4 || 16 X 1 cop. | 295X555 | 5X 7+ CUR / 1/16| 610 X 16.0 | 85.0 X 35.0 X 95 
1601NO 16x14 PWB 3.07 X 6.56 5X8 W176) 645X135 | 80.0 X 36.0 X 110 
1601A0, 1X1 | pwe’ | 4.96 X 8.01 99.0 X 13.0 | 115.0 X 35.0 X 10.0 
_1602A0 | 1X2 | PWB | 230 X 415 __ __ 42x85 | 60.0 X 47.8 X 10.0 
1602S0_ | 6X2 PWB_ 2.95 X 5.55 _ 60.5 X 15.5 85.0 X 32.6 X 10.0 
1602S1__ 6X2 PWB | 2.95 X 5.55 60.5 X 15.5 84.0 X 44.0 X 10.0 
160282 10 K 2.) EWE 2) el Aa | 116 | 63.5 X 16.0 | 85.0 X 36.0 x 9.6 
160283 | 616 X2 | PWB 2.95 X 5.55 YANG | 6092195: | S00 86,0 Xx 100 
160285 | (16 X 2 CoB | 2.95 X 5.55 | ate | 610 x 16.0 | 85.0 X 35.0 X 95 
1602NO_—,_—s-16 -~X 2 PWB | 2.95 X 4.35 | 5X8 (|116/) 645X135 | 80.0 X 36.0 X 110 _ 
_1602N1 =| 16 X 2 COG | 2.95 X 5.15 16 | 610 X 15.7 65.0 X 27.7 X BT 
1604S0, 16 _X 4 PWB 2.95 X 4.75_ 1/16 | 62.0 X 26.0 | 77.0 X 51.0 X 110 
“1604NO | 16X4 | PWB 295 X 475 | 5X 7+ CUR | 1/16 | 58.2 xX 25.2 | 80.0 X 45.5 X 9.0 
2002A0 | 20x 2 COB 320X555 | 5x8 £+| 116! 830X186 | 116.0 X 370X90 
200281 | 20 Xx 2 PWB 3.05 X 4.925 5X8 v16 | 87.5 X 16.0 | 116.0 X 32.5 X 9.0 
200283. | 20 X 2 PWB_ | 3.20 X 5.55 5X 8 v16 | 875X160 | 116.0 X 32.5 xX 9.0 
2002NO 20 X 2 PWB 3.20 X 5.55 5 X 8 116 | 83.0 X 186 | 116.0 X 38.0 X 110 
2002N1 20 X 2 COG 3.20 X 5.55 5X 8 1/16 77.0 X 16.5 81.0 X 28.3 X 2.7 
2004A0 (20 X 4 COB 2.95 X 4.75 5X8 16 | 76.0 x 25.2 | 980 X 60.0 X 9.0 
2004NO 20X4 | PwB 2.95 X 4.75. 5X8 16 | 76.0 X 25.2 98.0 X 60.0 X 11.0 
__ 2004N1 20 X 4 PWB 2.95 X 4.75 5X8. 116 | 666 X 202 | 800 X 45.5 X 85. 
240283 | 24x2 | PWB_ | 3.20 X 5.55 5X 8 v16 | 93.5 X 15.8 | 118.0 X 36.0 Xx 10.0 
4001S1 40 X 1 PWB | 3.20 X 8.20 | 5 x 11 11 | 154.0 X 15.4 | 182.0 X 33.0 X 10.0 
400281 | 40 x 2 PWB 3.20 X 5.55 | 5X8 (4/16 | 1540 X 15.4 | 182.0 X 33.0 X 10.0 
4004A0_ | 40 X 4 PWB_ 2.80 X 4.91 5X8 | 1/16 |140.47 xX 295 | 182.0 X 54.0 X 10.3 
8B004A1 80 X 4 PWB 2.30 X 290 a. 


OO9O6NO! 96 X 64 


01203N3 


01606NO 


01612NO | 160 X 120/| Tas 
01912CO |192 X 128 | pws 


02016351 


02404381 /240 X 40 | PwB 
02406S1/|240 X 64 | pws 


02406S7 


Ss 


02406S3 | 
02406S5 | 240 X 64 


104XCX120 
128 X 32 


128 X 64 |COB 
160 X 64 | PwB 


208XCX160 | PwB 


240 X 64 | PwB 


240 X 64 |COG 
240 X 64 | PwB 


TN : Yellow, Gray, Blue, B/W, C (RGB) 


i 


| Type: Reflective, Transflective, Transparent, 


59.0 X 30.69 


58.6 X 45.4 


coG| 43.0 X 16.0 | 49.0 X 30.0 X 2.7 320 X 240 
128 X 56 |PWB} 617 X 26.1 | 85.0 X 38.0 X 13.5 }03224S2/]320 X 240 


53.2 X 27.6 
61.8 X 35.6 
48.0 X 36.4 


112.0 X 81.0 
86.1 X 66.4 


147.0 X 29.5 
132.5 X 39.5 
132.5 X 39.5 


PWB / 132.5 X 39.5 |180.0 X 65.0 X 17.0 
240 X 64 | PwB/ 132.5 X 39.5 {180.0 X 65.0 X 16.6 


110.8 X 42.8 


X 90.0 X 13.0 
X 70.5 X 7.0 


240 X 128 |pwe| 110.2 x 62.0 f45.0 
240 X 180 |IpwsB!| 59.2 X 45.4 103.0 


PWB 


320 X 240 
320 X 240 


320XCX240 |PwB 


122.0 X_ 92.0 [167.0 


X 109.0 X 14.4 
119.2 X 90.4 [164.0 X 118.2 X 7.0 


03224S3 


06420C0/ 640 X 200 Ipws 195.0 X 105.0/233.0 X 128.0 X 24.5 
06448C0|640 X 480 |pws!107.0 X 81.0 162.0 X 103.0 X 5.7 


06448C2 


06448C3/|640 X 480 
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DISPLAYS 


VISHAY 


DC PLASMA DISPLAYS: 

¢ Complete Display Modules 

« Dot Matrix 

¢ Graphic Systems 

¢ Segmented with or without Drivers 
¢ Meters and Bar Graphs 

¢ Wide Viewing Angle 

¢ Good Contrast and High Brightness 
¢ Easily Customized 

¢ Proven to be Rugged and Reliable 
¢ Standard Input Power and Interface 
¢ Established Technology 


INFRARED TOUCH PANELS: 
¢ Rugged and Durable 

¢ Fits Most Flat Panel Displays 

¢ High Speed 

¢ No Visual Obstruction 


« Sealed for Environmental Resistance 


¢ Software Driver Support 


FLASHFAXS™ 


Fax 1-800-835-4272 for literature. 
Or call Vishay's FlashFaxS™ Service 


at 1-800-487-9437. 


Request document 9999. 


EEM DESCRIPTIONS 


This is a listing of data sheets 
you can order by fax in a flash! 


42 Display data sheets are available. 


INTERNET 


Plasma Panels 


2450 


Dot Matrix Modules, Segmented, Bar eres 


Infrared Touch Panels 


DOT MATRIX MODULES 


INFRARED TOUCH PANELS 


LINEAR BAR GRAPHS 


SEGMENTED 


Vishay Dale 1122 23rd Street, Columbus, NE 68601-3647 ¢ Phone (402) 563-6506 ¢ Fax 402-563-6418 ¢ Internet www.vishay.com > 
Major Vishay Brands Dale e Draloric © Foil Resistors « Measurements Group ¢ Roederstein © Sfernice ¢ Sprague ® Thin Film ¢ Vitramon 


See us on the World Wide Web at http://eemonline.com 
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VE) VL Electronics “/artronikx 


a subsidiary of Varitronix International Group 
Voice: (213) 738-8700 ° Fax: (213) 738-5340 °¢ E-mail: sales@vlécom ° i 


3250 Wilshire Bivd, Suite I9SOI + Los Angeles *- CA 900/0-1502 


Standard & Custom Designs - Glass, Modules & Turn Key Projects 
LIQUID CRYSTAL DISPLAYS 


Custom Designs 


FEATURES 
¢ Highest Quality 
¢ LCD Prototypes from 


approved drawings in 6-9 
weeks 


e Supertwist, FSTN, DSTN 
¢CCSTN 


e Send us your artwork for a 
quotation 


Numeric LCD 
VI-50402-DP Large 2-inch digit 


170.0+0.2 
aq oe 


Graphic LCD Modules 
MGLS-240128 240 x 128 DOTS 


144.00+0.50 


138.00 
133.20+0.50 
114.004£0.30 
0.45X239 + 0.40=107.95 


Lcd: ee | 240128 
240 X 128 ee | 


ian rat ral 
T7778A\ | 1T7778A\| T7778A 


ae cs se ae a Oe On ce et EE ee ny ea nn ke SI Me OD ean we ns 


00 


ee 


49 


104.00+0.50 
' 
| 
79.80+0.50 
64.00+0.30 
0.45X127 
+0.40 


Pasay 47 4Pitch 2.54 x 39 = 99. 0640 35.47 es 


bee we eee ne ne een 


PITCH=2.54 


DCTS Technology 


The Direct Contact Touch Screen Ue edie 
Area Size 
¢ Excellent MGLS-8032B | 80x32 | 0.43x0.43 |0.48x0.48 | 46x18 84x44 
Visibility and MGLS - 8464 84x64 | 0.50x0.50 | 0.55x0.55 51x40 90x60 
Durability MGLS - 10032A | 100x32 | 0.50x0.60 | 0.55x0.65 60x26.5 | 75x54 
MGLS - 10032B | 100x32 | 0.62x0.56 | 0.72x0.66 | 76x25.2 | 98x50 
MGLS - 10032D | 100x32 | 0.38x0.43 | 0.43x0.48 46x18.4 | 65x28.4 
* Low Power MGLS - 12032A | 120x32 | 0.6x0.425 | 0.65x0.475| 60x26.5 | 75x54 
Consumption MGLS - 12032B | 120x32 | 0.56x0.55 | 0.61x0.60 76x25.2 | 98x50 
MGLS - 12864 | 128x64 | 0.39x0.55 | 0.44x0.60 62x44 78x70 
MGLS - 12864T | 128x64 | 0.39x0.55 | 0.44x0.60 62x44 78x70 
¢ Low Cost 
noTS MGLS - 16080 | 160x80 | 0.39x0.39 | 0.42x0.42 | 72.3x37.8 | 87x54 
MGLS - 128128 | 128x128 | 0.50x0.50 | 0.55x0.55 | 73x73 92x106 
technology MGLS-19264 | 192x64 | 0.36x0.36 | 0.41x0.41 | 84x31 ‘| 100x60 
MGLS - 24064 | 240x64_ | 0.48x0.48 | 0.53x0.53 | 132x39 | 176x65 
* High MGLS - 32064 | 320x64 | 0.36x0.36 | 0.41x0.41 | 136.8x33.60 | 165x45 
Sensitivity MGLS - 240128 | 240x128 | 0.40x0.40 | 0.45x0.45 | 114x64 =| 144x104 
MGLS - 320240 | 320x240 | 0.33x0.33 | 0.36x0.36 | 122x92 | 170x106 
MGLS - 640200 | 640x200 | 0.24x0.30 | 0.27x0.33 |181.4x76 | 200x89.3 
¢ High Built-in Graphic Controller and 8K SRAM 
Reliability For options refer to next page 
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*Available with touch-screen 


See us on the World Wide Web at http://eemonline.com 
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Vifi| Wl Electronics \“/arittironix 


a subsidiary of Varitronix International Group | 

3250 Wilshire Bivd,, Suite ISO! « los Angeles ° CA 9O0O0I0-/5SO02 
Voice: (213) 738-8700 ° Fax: (23) 738-5340 ° E-mail: sales@vlecom ° varitronix. 
Standard & Custom Designs - Glass, Modules & Turn Key Projects 
Alpha-Numeric Modules ¢ Wide temperature supertwist (SBE) 


_ | sien e Wide viewing angle 
| ¢ Internal character generator 


Re a oe coe 


Please refer to our Web site for latest listing 


x Lines Dut Size W x H WxH WxH 
MDL(S)-81809 1/8 6.45 x 10.75 61.00 x 15.80 84.00 x 34.50 
MDL(S)-82603 1/16 2.10 x 3.40 26.52 x 12.20 33.68 x 44.40 
MDL(S)-12268K 1/25 9.10 x 9.93 ~ 123.0 x 23.00 146.0 x 43.00 
MDL(S)-12433P 1/32 2.05 x 3.55 41.00 x 19.10 48.00 x 49.00 
MDL(S)-16163. . 1/16 1.85 x 3.15 36.00 x 10.00 53.00 x 20.00 
MDL(S)-16165 1/16 2.65 x 5.50 52.00 x 11.00 68.00 x 34.00 
MDL(S)-16166 1/16 3.15 x 6.30 64.50 x 13.80 80.00 x 36.00 
MDL(S)-16119 1/11 3.15 x 8.70 64.50 x 13.80 80.00 x 36.00 
MDL(S)-16168 1/16 4.84 x 9.22 99.00 x 13.00 122.00 x 33.00 
MDL(S)-161612 1/16 5.90 x 12.70 119.40 x 18.70 154.40 x 43.50 
MDL(S)-161615 1/16 6.00 x 14.54 120.00 x 23.00 151.00 x 40.00 
MDL(S)-16263 1/16 1.85 x 3.15 36.00 x 10.00 53.00 x 20.00 
MDL(S)-16264 1/16 2.54 x 4.00 48.60 x 12.00 65.50 x 36.70 
MDL(S)-16265 1/16 2.95 x 5.55 61.00 x 15.80 84.00 x 44.00 
MDL(S)-16265B 1/16 2.95 x 5.55 61.00 x 15.80 80.00 x 36.00 
MDL(S)-16265BVK 1/16 2.95 x 5.55 61.00 x 15.80 80.00 x 36.00 
MDL(S)-16265C 1/16 2.95 x 5.55 61.00 x 15.80 72.00 x 36.00 
MDL(S)-162S65 1/16 2.95 x 5.55 61.00 x 15.80 85.00 x 32.60 
MDL(S)-162D65 1/16 3.15 x 5.75 63.50 x 15.80 85.00 x 36.00 
MDL(S)-16268 1/16 5.40 x 9.30 113.00 x 23.00 160.00 x 52.00 
MDL(S)-16268B 1/16 4.84 x 9.22 99.00 x 23.00 122.00 x 43.00 
MDL(S)-16268C 1/16 4.84 x 9.22 99.00 x 23.00 122.00 x 44.00 
MDL(S)-16465 1/16 2.95 x 4.75 61.80 x 25.20 87.00 x 60.00 
MDL(S)-20188 1/8 4.84 x 9.22 123.00 x 13.00 146.00 x 33.00 
MDL(S)-20189 1/8 6.70 x 11.50 154.00 x 15.30 182.00 x 33.50 
MDL(S)-201812 1/16 5.90 x 12.70 147.00 x 18.70 182.00 x 43.50 
MDL(S)-201615 1/8 6.00 x 14.54 149.00 x 23.00 180.00 x 40.00 
MDL(S)-20263 1/16 1.85 x 3.15 46.00 x 10.00 65.00 x 20.00 
MDL(S)-20265 1/16 3.20 x 5.55 83.00 x 18.60 116.00 x 37.00 
MDL(S)-20268 1/16 4.84 x 9.22 123.00 x 23.00 146.00 x 43.00 
MDL(S)-20269 1/16 5.92 x 9.52 149.00 x 23.00 180.00 x 40.00 
MDL(S)-202612 1/16 5.90 x 12.70 147.00 x 35.20 182.00 x 60.00 

' MDL(S)-20433 1/32 1.85 x 3.15 18.40 x 46.00 28.40 x 65.00 
MDL(S)-20464 1/16 2.90 x 4.75 76.00 x 25.20 98.00 x 60.00 
MDL(S)-20464B 1/16 2.30 x 4.03 60.00 x 22.00 77.00 x 47.00 
MDL(S)-20468 1/16 4.84 x 9.22 123.00 x 42.50 146.00 x 62.50 
MDL(S)-204612 1/16 5.90 x 12.70 147.00 x 65.40 182.00 x 90.00 
MDL(S)-24166 1/16 3.15 x 6.30 98.00 x 13.80 126.00 x 36.00 
MDL(S)-24119 1/11 3.15 x 8.70 98.00 x 13.80 126.00 x 36.00 
MDL(S)-24265 1/16 3.20 x 5.15 93.50 x 15.80 118.00 x 36.00 
MDL(S)-24269 1/16 5.40 x 8.70 159.30 x 23.00 190.00 x 42.00 
MDL(S)-40263 1/16 1.85 x 3.15 46.00 x 18.40 65.00 x 28.40 
MDL(S)-40266 1/16 3.15 x 5.50 154.00 x 15.80 182.00 x 33.50 
MDL(S)-402614 1/16 5.20 x 16.38 245.00 x 38.00 285.00 x 56.00 
MDL(S)-40466 1/16 3.14 x 5.50 154.40 x 27.60 196.00 x 56.00 
MDL(S)-404610 1/16 5.00 x 10.44 253.70 x 56.60 288.30 x 77.50 


OPTIONS: 


to 12.7/mm. 


e LED, EL & CCFL backlighting 
e Character height ranging from 3mm 


* High Stability Polarizers 
* Positive or Negative mode 
* EL or LED & CCFL backlighting 


* Reflective, Transflective, or Transmissive mode 
* Extended Temperature Range 
(Available for Some Models) 


* STN Versions: Yellow, Silver, Blue Mode 
*6 or 12 O'clock Version 
* Touch Panel overlay 
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World Trade Services provides you with graphic or character LCD modules for any application you may have with a host of 
choices from standard products to the most intricate custom design imaginable. Our manufacturing techniques allows World 
Trade Services to offer extremely competitive pricing while offering the highest possible quality and reliability in addition to fast 
delivery schedules. Our technical staff is readily available for pre and post sales support to insure your complete and long- 
standing satisfaction. 


In order to maintain our competitive edge, our LCD modules are manufactured ina fully automated production facility featuring 
SMT. Our North American sales, technical support and stocking facility along with our low cost Asian manufacturing allows 
World Trade Services to provide you with one of the lowest price / performance ratios available. 


World Trade Services offers hundreds of standard LCD 
types and sizes. Below is a table listing some of the 
various standard character and graphic modules available. 
In addition, there are many other standard LCD types 
available for specialized applications such as clocks, 
calculators, instruments, telecommunication equipment, 


. . : . 8x2 58 
home appliances, office automation equipment, games, 6x1 | 80-122 | 28-36 a: : : 95-49 | 5.56 - 8.06 
etc. World Trade Services also specializes in custom S122 _| 295-44 | 88-15 B-24 | 295-484 | 4.95-9.66 
solutions to fit virtually any LCD requirement. Our Sales 32-67 


and Technical staff will be more then happy to discuss your : 3-26. “2 
requirements to enable us to provide an LCD to solve your 
specific application needs. 


182 
190 - 215 
59 


» Easy Install 
e Wide Temperature Range 


: High Contrast ane Ae ag 05 - 8-60. 5-195 | 0.36 - 0.48 nae eos: 
e Wide Viewing Angle igexea | 78 Bi |W. 73a | BH ae | 0982085 [038-048 
e Backlight (EL or LED) z a Oa TS 
e Low Voltage / Low Power puoxee | 1m | 1s | =H | 048 0.48 

e High Reliability & Quality me | Byte Oa OM | 04s OS 
e Highly Competitive Prices ne 


Consumer electronics 
Instrumentation modules; i.e. for temperature, time, voltage measurement 
Informative display; i.e. dot matrix LCD modules 

e JTelecommunication LCD modules; i.e. telephones, pagers, fax machines 
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XCEL CORPORATION 


4290 EAST BRICKELL ST. ONTARIO, CA 91761 - PH 909-391 -4321 - FAX 909-391-4558 


CUSTOMIZED FOR OEM APPLICATIONS 


Zz== CORPORATION 
HIGH QUALITY - LOW COST COLOR MONITORS TO 
FIT YOUR SPECIFIC MOUNTING REQUIREMENTS. 


Our XCEL-Lite line of Super VGA and XGA monitors is targeted toward OEM customers who wish to 
lower the cost of their monitor by designing their system around standard electronic interfaces, video 
formats, and chassis form factors. 


RACK MOUNT 


| OPEN FRAME | 


STANDARD ENCLOSURE 


GENERAL SPECIFICATIONS 


¢ Open frame, fully enclosed ¢ Resolutions of 640 x 480, ¢ Automatic Degaussing at 
and panel mounted steel 800 x 600, 1024 x 768, start up on all models. 
chassis or private labeled 1280 x 1024 and 1600 x e Operator Controls: Analog e 
plastic enclosures. 1280 available. Power Switch, Brightness, 
¢ Screen Sizes: 9”, 10”, 14”, ¢ Video bandwidths from 65 Contrast, V-Size, V-Position, 
15”, 17”, 20” and 21”. MHz to 150 MHz. H-Size, H-Position. Digital 
¢ Non-glare CRT ¢ Low Radiation models programmable controls with 
on all models. meet the MPR-II up to 15 memory positions 
- Flat square tubes on the specification. to achieve auto-sizing when 
15” and 17” models. ¢ Autosynch (Multisynch): changing among various 
* Operating temperature: Automatic Horizontal Scan kinds of graphic standards. 
0°C to 50°C on all models. Frequency sensing and On screen programming in 
: switching on all models. — some models. 
¢ CRT resolutions of .27 
and .28 DPI. | ¢ Automatic Vertical Refresh > PC & MAC Interfaces 
| | Rates from 50 Hz to 152 through D-sub 
¢ Non-interlaced flicker free Hz. 15 pin connectors. 


scan rates on all models. | ' 
¢ Universal power. supply 


with automatic sensing and 
switching on all models: 
50/60 Hz, 90-136 VAC & 
180-260 VAC. 


XCEL is an international corporation comprised of vertically integrated electronics companies that design and 
manufacture standard and custom input and Display components, peripherals, and fully integrated input, Display 
and Control Subsystems. 


XCEL Corporation 
4290 East Brickell St., Ontario, CA 91761 
(909) 391-4321 * FAX: (909) 391-4558 
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Monochrome & Color Monitors “AX C 
Designed For The Real World! 


The Clear Image People 


Since 1989, our team of skilled professionals has been designing and assembling video display monitors with 
advanced designs, improved performance, greater long-term reliability and increased mechanical rigidity to 
withstand stressful environments. Our “design-through-installation” service philosophy guarantees customer 
satisfaction. Our products are used in industrial control, medical instruments, test equipment, visual aid 
devices, on-board tracking systems, point-of-sale terminals and naval tactical displays. 


GENERAL PRODUCT FEATURES 


¢ Rugged Industrial Grade Construction ¢ MTBF of 100,000 Hours 
(withstand harsh temperatures & vibration) ¢ Modern Circuit Design 
¢ Dual Sided Plated Through Hole PCB’s ¢ Power & Signal Connector Options 
¢ 100% Elevated Temperature Burn-in ¢ Available Approvals: 
¢ Derated Component Design UL, CUL, DHHS & TUV 
¢ Operating Temperature Range of 0 to 55°C ¢ Designed, Manufactured & Serviced in the U.S.A. 
MONOCHROME MONITORS 
FEATURES 


¢ Dynamic Focus 

¢ Single PCB Control Circuitry 

¢ Automatic Vertical & Horizontal Sync. 

¢ TTL, Composite Video or RS-422 Input 
¢ Sizes Ranging From 5 to 17 Inches 


OPTIONS 
¢ Kit, Chassis or Cabinet Configurations 
¢ 12,15 or 110/220 Volt Regulated Power 
¢ Unregulated DC Input 
¢« Remoted Brightness & Contrast 
¢ Standard or Dark Glass CRT’s 
¢ Multiple Phosphors Available 


COLOR MONITORS 


FEATURES 
¢« Automatic Degaussing 
¢ Auto. CRT Bias Circuit for Color Tracking 
¢ Automatic Configuring of VGA, SVGA 
and 8514 Interlaced Modes 
¢ 85-265 VAC Universal Input 
¢ Sizes Ranging From 12 to 27 Inches 


OPTIONS 
¢ Kit, Chassis or Cabinet Configurations 


15 Eagle Street, Phelps, New York 14532 
| Phone: (315) 548-5000 - Fax: (315) 548-5100 
AVDC Company E-Mail: zaxis@epix.net - Website: http://www.z-axis-monitors.com 
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YOUR SINGLE SOURCE 


ELECTROLUMINESCENT LIGHTING, 
GRAPHIC OVERLAYS AND MEMBRANE SWITCHES 


FOR CONSUMER AND OEM APPLICATIONS 


MetroMark 
LEADING EDGE INDUSTRIES 
SWITCH AND SEE THE LIGHT” 
(800) 680-5556 « Fax: (612) 935-5718 «+ 11574 ENCORE CIRCLE « MINNETONKA, MN 55345-8862 
WWW.METROMARK.COM 
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LAMPS AND INDICATOR LIGHTS 


American Bright 
Optoelectronics Corp. 


AND 
(LED Products) 


Arcolectric Corp. 


Bulbtronics | B-1095 
Chicago Miniature 
Lamp, Inc. 


Data Display Products 


Electrodynamics, Inc. 


Gilway Technical 
Lamp 


Hamamatsu Corp. | 


Idea, Inc. 


Inter-Market 


JKL Components 
Corp. Be1122 


Lamptronix Co. Ltd. 
Luminescent ie 
Systems, Inc.-NH Be1125 
Lumitex, Inc. Be1126 
Metro Mark 


Mytech Corporation B-1130 


a. 
a 


* 


a 


oa 
2 2 tock 
Be | 2 Be La 


Sun Led Co. 


The Specialty Bulb Co.| Be1144 


Visual 
Communications Be1154 V V 
J 


World Products, Inc. B-1161 


Oxley, Inc. B+1132 VY |v 

Para-Light (USA) 

Corp. Be1134 v 
Poly-Optical 

Products, Inc. B-1135 V 

Schurter Inc. B-1136 viv 
“Sehr cc 

Shokai Far 

East Limited B-1137 V Viv 

Sloan Company V Vol AN 

Stanley Electric Co. V 


EEM 1999 For manufacturers’ sales offices, see yellow pages B-1089 


EE. eS 


2460 7 7 ae ____LAMPS, LIGHTS, & INDICATORS oo | ___2460 


1 AMERICAN BRIGHT OPTOELECTRONICS CORP. | 
ee "Your L.E.D. Solution and Perfect Supplier" Toll Free: (888)LED-0800/Fax: (714)257-1310 
460 W. Lambert Rd., Suite H, Brea, CA 92821 Web site: WWW.AMERICANBRIGHTLED.COM SINCE 1981 


SINCE 1981 


AXIAL AND FORMED LEADS | 
| Part No. & Diagram =lectro Yptical Data ISO 9002 
|_ Color _—s—swvV at 10mA_ly | 


Axial Leads ull-Wing York Lead 
BL-X4361+F8 


‘ 


pene e 7 ‘mm 6 6Certified 


BL-X4361 BL-X4361+F7 


BL-X2361 BL-X2361+F7 BL-X2361+F8 
BL-X3361 BL-X3361+F7 BL-X3361+F8 BL-X3361+F9 
BL-XF361 BL-XF361+F7 BL-XF361+F8 BL-XF361+F9 


BL-XK361 BL-XK361+F7_ BL-XK361+F8 BL-XK361+F9 


Production Capacity: 
Lamp: 80KK/month 
Display: 6KK/month 
SMT: 7KK/month 


T-1 3/4(5mm) 


Emitting Lens Ve Part No. Emitting ens VE mee 
Color Appear. at20mA at 20mA Color Appear. at20mA_  at20mA 
H.E. red red diff. BL-B4534 H.E. red red diff. 2.0 80.0 


BL-B2134 green green diff. 2.2 80.0 
BL-B3134 yellow yellow diff. 2.1 80.0 
BL-B4134 orange _ orange diff. 
BL-B8134 amber —_ amber diff. 


BL-B2131E green green diff. 


Cik- |pt-83131£ yellow _ yellow diff. 


BL-B4131E orange orange diff. 
BL-B8131E amber amber diff. 


ULTRA BRIGHT 
Emitting Lens VE v (mcc 


‘ Part No. _ Color Appear. at20mA__at20mA 
BL-BF334 sup. red water clear 
IBL-BK334 sup. yellow water clear 
BL-BJ334 sup. orange _- water clear 
BL-B7334-UB .blue _ water clear 


DUAL CHIP & BLINKING LED 

I seiaatanie Emitting Lens 
° Part No. Color Appear. 

BL-BEG201_ H.E.red/green whitediff. 2.0/2.2 25.0/35.0 

BL-BYG201 yel/green white diff. 2.1/2.2 20.0/35.0 


H.E. red 
green 


red diff. 
green diff. 


BL-R2132N-T 
BL-R3132N-T 
BL-R4632T H.E. red 
BL-R2432T green 
BL-R3432T 


LCD BACKLIGHT 
Color Appear. at20mA  at20mA 
BL-L46G1 .E.red red trans. 4.0 8.0 


|BL-L64G1 sup.red _ red trans. 3.5 35.0 
green = green trans. 


red trans. 2.0. 
green trans. 2.2 110.0 
2.1 


VE v (mca 
at 20mA at 20mA 


alt 


BL-BEG204 H.E. red/green white diff. 2.0/2.2 35.0/45.0 
BL-BYG204 yel/green white diff. 2.1/2.2  30.0/45.0 


BB-B4574 H.E. red red diff. 
BB-B2174 green green diff - 15.0 
BB-B3174 yellow yellow diff. - 
BB-B6174 sup. red red diff. 


RESISTOR LED 


H.E.red water clear . : 
sup. red water clear 1.7 32.0 
BL-L23H1 green __—-water clear 2.2 16.0 
BL-L33H1 ellow __ water clear 


}°CB LED 
Diagram 


Part No. 


=mitting ens 
Color __Appear. 
BL-C41/11-37N H.E. red red diff. 
BL-C41/1G-37N green green diff. 
BL-C41/1Y-37N : 
BL-C41A/1I-37N H.E. red red diff. 2.0 90.0 
BL-C41A/1G-37N green 
BL-C41A/1Y-37N mes 
BL-C9/11-31E H.E. red red diff. 2.0, 40.0 
BL-C9/1G-31E green 
BL-C9/1Y-31E 
BL-C32/11-31N 
BL-C32/1G-31N 
BL-C32/1Y-31N 
BL-C34/2I-31E 


Emitting Lens VE v (mec at20mA__at 20mA 
Part No. Color Appear. . at 10mA 
BR-B4531E-05V/12V _—_—+H.E. red red diff. 5/12 35.0/35.0 
BR-B2131E-05V/12V = green green diff. 5/12 40.0/40.0 
BR-B3131E-05V/12V ellow ellow diff. 5/12 —35.0/35.0 
BR-X4561-05V/12V H.E. red red diff. 5/12 8.5/8.5 
BR-X2161-05V/12V green green diff. 5/12 12.5/12.5 
BR-X3161-05V/12V yellow _ yeliowdiff. 5/12 7.0/7.0 


BR-XD161-05V/12V__sup. red red diff. = 5/12, 27.5/27.5 


— 
SM 


—— 


T 
aay Emitting Lens Ve v (med 
Diagram _|Part No. Color Appear. at20mA at 20mA 


BL-HD32 sup. red __ water clear 1.7 54.0 
BL-H232 green waterclear . 2.2 18.0 
BL-H332 yellow water clear 2.1 21.5 
() BL-H432 h.e.red = water clear 2.0 14.5 
BL-HK32 sup. yellow water clear 2.0 72.0 
BL-HJ32 sup. orange water clear ; 


green diff. 
ellow Giff. 


BL-C34/2G-31E green Giff. 
BL-C34/2Y-31E ellow diff. 


BL-C36/1EG-04 HER/green whitediff. 2.0/2.2 35.0/45.0 


REGEEEL 


BL-H732-UB sup. blue _ water clear 
1.8MM TOWER LED 
Emitting Lens F v (mca 


e Part No. Color Appear. at20mA_at20mA 
BL-S4548 H.E. red red diff. 2.0 
BL-S2148 green green diff. 2.2 
IBL-S3148 ellow ellow diff. 2.1 


20MM ROUND LED 


Color Appear. at20mA__at20mA 
BL-B6E520-3P H.E. red red diff. 4.0 150.0 
BL-B6G120-3P green green diff. 45 180.0 
BL-B6Y120-3P yellow __ yellow diff. 4.2 120.0 


BL-B6D120-3P sup. red red diff. 3.4 200.0 


Having trouble finding what you need in our standard LED products? 
Here is the solution: We have more than 10 years of experience in designing 
Custom LED Lamps and Displays. _ 


So call us toda 


***Please call us for catalog, sample, cross reference, technical support, and custom type LED/Display.*** 
Also see AMERICAN BRIGHT in DISPLAYS Section. 
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® 
LED Products 
T-3 Package T-1 3/4 Package T-1 Package Surface Mount 
(10mm) (5mm) (3mm) Package 


ULTRA BRIGHT LED LAMPS 


PeakA | LED Lens Typ med | View 
(nm) Color Color @20 mA | Angle 


Type 


Type Peak’A | LED Lens Typ med | View 
(nm) Color Color @20 mA | Angle 


10mm (T-3) Package 3mm (T-1) Package 
AND190HAP 18000 | 4 _ AND262HA Clear | 300 | 80 | 
AND190GCP 567 | 700 | 4 | AND2620A Clear 
AND191GCP AND160NG reen Clear 
AND190WOP 18000 [ 4 | AND262GC | 50 | 70 | 
AND190A0P 12000 [| 4 | AND262HR 910 | 80 
AND190HRP 15000 | 4 | AND125CR 400 | 60 _ 
AND190CRP 13000 AND126CR Milky Diffused{ 150 | 65 | 
AND191CRP AND262RA 
ANDI90HYP 18000 | 4 AND262HY 
AND190VYP 13000 | 4 AND262YA | 80] 70 
AND190AYP 6000 | 4 | — | SURFACE MOUNT Package Flat & Do 
Smm (T-1 3/4) Pack AND4RA Clear/Flat_ | 40 | 150 | 
AND180HAP | 8 | AND4SA Clear/Flat_ {[ 5 | 150 | 
AND157HAP AND40A Clear/Flat {| 60 | 150 | 
AND156HAP AND4YA Clear/Flat_ | 60 | 150 | 
AND156EOP AND4GA en | Clear/Flat 
AND183HGP | 8 AND4G Green | Clear/Flat | 9 | 150 
AND183HPG | 8B AND4PGA | Green | Clear/Flat | 2 | 150 | 
AND240GCP AND5RA | Red | Clear/Dome | 450 | 30 | 
AND158HGP |AND5SSA i | Red | Clear/Dome | 25 | 40 | 
AND135PGP AND50A | Amber | Clear/Dome | 400 [| 40 | 
AND180TOP | 8 | AND5YA Clear/Dome 
AND180A0P | 8 AND5GA Clear/Dome | 75 | 40 | 
AND156A0P |AND5SG | Green | Clear/Dome | 45 | 40 | 
AND180HRP 8) AND5PGA | Green | Clear/Dome {| 12 | 40 — 
AND180HSP CB 
AND{B0CRP aos MULTI-COLOR 5mm (T-1 3/4) Package 
AND130CRP AND176RAG 500/150 
AND120CR AND178RAG 500/150 
AND157HRP ANDI16SG [635/565] R/G | Clear | 7/5 | 80 | 
AG ae 7.5 mm (T- 2 1/4) Package 
AND116CR AND186RAG _|660/567 500/150 
AND180HYP C8. AND188RAG _|660/567| R/G 500/150 
AND {G01 YF 1 SPECIAL SHAPE 2.5 x5 mm Arched 
| ANDI80AYP _| 3 

X AND233CRP__| 660 | Red | Clear | 800 | 15 
ANDS4E38X 
AND157HYP [22 | —|_AND233GCP Green | Clear_— | 250 | 25 _— 
ANDISZAYE DUAL CHIPS 5 mm (T-1 3/4) Package 
|ANDI56HYP | | Yellow_| | 30 | 
AND ISGHYE Yellow anD256cRZ | 660 | Red | Clear | 350 | 60 
AND156EYP Yellow AND256GC 567 | Green | Clear | ~=90—s|_—«90_— 


See Our Web Site for Complete Specifications or Call for Our Full Line Catalog 
See Additional Product Information in Sections 2450 * 2460 « 2475 « 2600 « 3700 « 5100 « 5150 


Purdy Electronics Corporation™ 720 Palomar Ave., Sunnyvale, CA. 94086 ¢ Tel: 408-523-8218 ¢ Fax: 408-733-1287 * www.purdyelectronics.com 
EEM 1999 See us on the World Wide Web at http://eemonline.com Be1091 


2460 LAMPS, LIGHTS, & INDICATORS 2460 
| farcolectric = = ~~~  pIeATOR LIGHTS 
a eae ee 


SERIES VOLTAGE 


FL (incand.) 12V AC/DC 

28V AC/DC 
LE (LED) 1.7 to 28V DC 20ma 100,000 hrs. es ee 
NL (neon) 125 or 250VAC 1.2-1.9ma 25,000 hrs. ve (148) 


PANEL CUTOUT DIAMETER 8.0 (0.315) he 
PANEL THICKNESS 0.8-1.6 (0.031-0.063) ie 


CURRENT 


80ma 
40ma 


EST. LIFE 


15,000 hrs. 
7,000 hrs. 


2950 SERIES 


Wire leads only. 


SERIES VOLTAGE 


FL (incand.) 12V AC/DC 
28V AC/DC 

LE (LED) 1.7 to 28V DC 20ma 

NL (neon) 125 or 250VAC 1.2-1.9ma 


PANEL CUTOUT DIAMETER 9.5 (0.375) 
PANEL THICKNESS 0.80-2.40 (0.031-0.094) 


CURRENT 


80ma 
40ma 


EST. LIFE 


15,000 hrs. 
7,000 hrs. 
100,000 hrs. 
25,000 hrs. 


TERMINALS: 


6.3mm tab 
4.8mm tab 
18 AWG wire 


276 SERIES 


SERIES VOLTAGE 


FL (incand.) 12V AC/DC 
28V AC/DC 
1.7 to 28V DC 20ma 

NL (neon) 125 or 250VAC 1.2-1.9ma 


MODEL CUTOUT PANEL THICKNESS 
2820 12.0 0.8/2.5 
2870 Mest 0.8/2.0 


CURRENT 


80ma 
40ma 


EST. LIFE 


15,000hrs. =~ otc 5.0 (.197) 
7,000 hrs. ce 

100,000 hrs. 
25,000 hrs. 


TERMINALS: 


6.3mm tab 
4.8mm tab 
18 AWG wire 


2820/2870 SERIES 


LE (LED) 
22.76 (.896) 


4 
9.90 (.390) 
Wen 


SERIES VOLTAGE 


FL (incand.) 12V AC/DC 
28V AC/DC 

LE (LED) 1.7 to 28V DC 20ma 

NL (neon) 125 or 250VAC 1.2-1.9ma 


PANEL CUTOUT DIAMETER 12.7 (0.500) 
PANEL THICKNESS 1.14 (0.044) 


CURRENT 


80ma 
40ma 


EST. LIFE 


15,000 hrs. AN” 5.08 (.20) 
7,000 hrs. | 
100,000 hrs. 27.7 (1.09) 


16.0 (.630) 
|<———>| 


67 SERIES 


TERMINALS: 


6.3mm tab 
4.8mm tab 


25,000 hrs. 18 AWG wire 


| t 0.4 (.409) 


CUTOUT(430) Y X 


TERMINALS: 


6.3mm tab 
4.8mm tad 


12.2/12.3 
11.0/11.1 


27.2/27.3 
30.0/30.1 
11.0/11.1 30.0/30.1 
14.0/14.1  28.2/28.58 


CUTOUT (480) Y x 
22,3/22.4 27.2/27.3 
22.1/22.2 30.0/30.1 
22.1/22.2 30.0/30.1 
22.62/25.4 28,2/28.58 


Available voltages: 12 to 250V 


430/480 SERIES 


TERMINALS: 


6.3mm tab 
4.8mm tab 


589/2821 SERIES 


_ SERIES 


FL (incand.) 


LE (LED) 
NL (neon) 


VOLTAGE 

12V AC/DC 
28V AC/DC 
1.7-28 VDC 
125 or 250VAC 


CURRENT 
80ma 
40ma 
20ma 
1.2-1.9ma 


EST. LIFE 
15,000 hrs. 
7,000 hrs. 


100,000 hrs. 


25,000 hrs. 


MODEL CUTOUT PANEL THICKNESS 
579 14.0 0.8/2.5 
589 12.7 0.8/1.5 
2821 12.0 0.8/2.5 
2821 12.7 1.1/2.5 


TERMINALS: 


6.3mm tab 
4.8mm tab 
18 AWG wire 


TAL Ty Consult factory for current 
approval status. 


8001 Canoga Ave., Canoga Park, CA 91304 » (818) 700-1933 
TOLL-FREE: (888) 379-4824 (catalog request only} « FAX: (818) 700-9541 


fAarcolectric 


CORPORATION 


B-1092 


E-mail: info@arcoswiich.com « hitoc/Avww.arcoswitch.com 


See us on the World Wide Web at http://eemonline.com 
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Arcolectric LAMP HOLDERS 


CORPORATION 


MODEL SPECIFICATIONS DIMENSIONS 


L H1 000 SERIES Available with or without LED lamp. 

LED Indicators LED or PVC leads available. 4 
LED lamp type: 5mm eeu 
Voltage range: 1.7 to 28VDC | (an) 
Brass body with black or chrome finish. 4.7 (185) 4.7 (185) 
Panel mounting hole: 8.0 (0.315) - “4 


Panel thickness: 5.5 (0.216) 


Available with or without LED lamp. 
LED or PVC leads available. 
LED lamp type: 5mm 
Voltage range: 1.7 to 28VDC 

Brass body with black or chrome finish. 


Panel mounting hole: 8.0 (0.315) 
Panel thickness: 5.5 (0.216) 


LH1000S SERIES 


LED Indicators 


75 | 
(.295) ' 


internal 
O-ring 


Internal 
O-ring 


SEALED TO IP66 


Lamp holders can be ordered with lamps installed or 
without lamps. 


LHM 62 SERIES 


Lamp replaces from front of panel. 


Lamp type: T19/4 midget flange. 


Solder terminals. 


Supplied with fiber washer and nylon hex nut. 


Nylon body; polycarbonate lens. 
LAMP NO. VOLTS WATT/AMP EST. LIFE MSCP 


381 6 0.20A 20,000 hrs. 0.40 
382 14 0.08A 15,000 hrs. 0.30 
387 28 0.04A 7,000 hrs. 0.30 


Panel mounting hole: 12.7 (0.500) 
Panel thickness: 9.6 (0.375) 


Lamp holder available with or without lamp. 


LH 382/LH 392 Lamp replaces from front or rear of panel. 11.2 35.0 peer 
Tab terminals: 6.35 (0.250). (.440) | os 
SERIES Nylon body; polycarbonate lens. aa | 


Lamp type: T3'/4 min. bayonet. 
LAMP NO. VOLTS WATT/AMP EST. LIFE MSCP 


22.9 
(.90) 


47 6 0.15A 3,000hrs. 0.52 
1892 14 0.12A 1,000 hrs. 0.75 
1829 28 0.07A 1,000 hrs. 0.62 


Panel mounting hole: 19.0 (0.748) 
Panel thickness: 6.3 (0.250) 
Black bezel Model LH 382 

Chrome bezel Model LH 392 


Lamp holder available with or without lamp. 
Lamp replaces from front or rear of panel. 
Tab terminals: 6.35 (0.250). 

Polycarbonate lens. Brass chrome-plated body. 
Lamp type: T3'/4 min. bayonet. 


LAMP NO. VOLTS WATT/AMP EST.LIFE MSCP 


53.34 (2.10) 


—»| 


47 6 0.15A 3,000 hrs. 0.52 
1892 14 0.12A 1,000 hrs. 0.75 
1829 28 0.07A 1,000 hrs. 0.62 


Panel mounting hole: 25.4 (1.00) 
Panel thickness: 8.7 (0.342) 


. ALE coger 
Pr colectr, IC 9001 Canoga Ave., Canoga Park, CA $1304 ° (818} 700-1933 
ean ae et, eee ee TOLL-FREE: (888) 379-4824 icatalog requesi only} « FAX: (818) 700-9541 
CORPORATION E-mail: info@arcoswitch.com « http:/Awww.arcoswitch.com 
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2460 


LAMPS, LIGHTS, & INDICATORS 


COLOR FILTER ALTERNATIVE 


Better than paint and plastic caps, more color choices than LED’s 


Take any clear miniature incandescent 
lamp, slip on a SiliKromes’® filter, and 
presto — instant color. Made in the 


U.S.A., these lightweight silicone rubber 


boots not only make standard lamps 
transmit any color you want, they make 
them work harder and last longer, 
providing new flexibility, reliability and 
economy for lighting applications. 


SPECIFICATIONS 


Red, Green, Blue, 
Lunar White, 
Amber, Yellow 


Available 
Standard Colors 


Silicone Rubber 


-112°F to +400°F 

(-80°C to +204°C) 
*-412°F to +575°F 
(-80°C to +302°C) 


Temperature 
Range 


Shelf Life 


Physical 
Characteristics 
Easy to mount. 


Application conditions (e.g. lamp intensity, diffuser characteristics, ambient 
lighting, etc.) typically define the requirements for lamp filter color intensity 
and transmission. SILIKROMES® can be made to satisfy most applications. 
We will be pleased to produce custom colors to meet your precise needs. 


*For T-5 size only. 


MILITARY GRADE COLOR SELECTION CHART 
SILIKROMES® will produce colors which conform to the 
following Military Specifications: 


MILITARY 
SPECIFICATION 


MIL-L-25467 
MIL-P-7788 


MIL-L-27160 


M22885/12-01** 


COLOR 


MIL-C-25050 


White 
Yellow 


BuWeps 
Dwg. 2295235 


**QPL per MIL-S-22885/12 


HOW TO ORDER 


Commercial 
Grade SILIKROMES® 


To order a standard 


Military 


AW 


SILIKROME® COMMERCIAL 


25 Years (minimum) 


Resistant to Salt spray, weather, sunlight, ozone, and 
most acids . 


Flexible, non-breakable, re-usable. Acts as 
shock mount. Protects against shattering. 


neta ie So 


T-5 lamp, specify APM p/n 1813/46 Red(C) 


To order a red SILIKROME® for a G-31%4 


SILIKROMES ADVANTAGE 


Paint applied to glass can™__] SILIKROMES® colored 
chip, crack or peel, and it silicone rubber lamp filters 
does not offer any won't chip, crack, melt, 
containment protection peel or fade. They remain 
against shattering. colorfast and pliant even 
after 10,000 hours. 
SILIKROMES® cushion 
lamps against shock and 


Conventional plastic filters 
are susceptible to melting 
and discoloration due to 


| fading. se aa ad ce 
event of build shattering. 


-OUTSIDE_, 
MILITARY ; . 
Hi OVERALL 
For military color a! Fas’ HEIGHT T-1-3/4 
version, see chart ———— 
below. pier Skee dl 


Silicone Rubber con- 
forming to ZZ-R-765 
Class Ill GR 50 


-160°F to +450°F 
(-106°C to +260°C) 


___OUTSIDE__ 
| DIA. | 


OVERALL 
HEIGHT 


WALL 
> BTHICK. 


OUTSIDE 
"DIA. =] 
t 


a Mice? «| T-1-3/4 | 1843/2 | 9/32" | 19/64"| .02" 
“METAL FRAME 
OA | | 
pe 
a Gat T-5 | 1813/46 | 1-3/32"| 5/8" | .023". 
ed | 
—>|\+-15° 
pa 1813/22 | 19/64" | 5/32" 
Reese 7 1813/23 | 7/32" | 1/8" 
olor Code 1813/27 | 11/16" | 13/32" 
Recommended for WAL ner 1813/31 | 23/64" | 1/4" 
012 Wall_[ 023 wall | ou LL acs Nec 


R-14-13 
R-14-13 
OUTSIDE 
— DIA. > 


LW-1 2 
v 


et 
WALL [OVERALL 
THICK. oe 


_OUTSIDE_,| 
DIA. lA 


B-12-4 


7 
OVERALL 


_- ff WALL 
THICK. HEIGHT 
ce 
OUTSIDE 
ie DIA. — 


T-2 
T-2 


red SILIKROME® for a 
SILIKROMES 


Colored silicene filters fer 
miniature incandescent lamps 


vibration. Strong enough to 
contain broken glass in the 


Lamp | APM Part | Overall Wall 
Size No. Height Thickness 


$1813/1 


1813/26 


1813/14 


1813/15 


1813/20 


1813/16 | 1-7/32" 
1813/17 ]1-15/64" 


tMeets mounting requirement of MIL-S-22885/12 


TYPICAL APPLICATIONS: 
¢ Dashboards 

¢ Decorative Lighting 
¢ Pinball Machines 

e Annunciator Panels 
¢ Security Systems 

¢ Electronic Games 

¢ Instrument Lighting 
¢ Signal Lights 

¢ Automotive Lighting 
¢ Lighted Switches 

e Medical! Electronics 
¢ Consumer Products 


9/32" | 9/32" 


1813/2 
1813/8 


5/16" 
11/16" 
27/64" 


13/64" 


9/32" 
9/32" 
9/32" 


13/64" 
27/64" 


CUSTOM COLORS & SIZES 


Tel.: (888) 326-9479 Fax: (201) 569-4106 web:http:/Awww.apmhexseal.com 


Be 


Grade SILIKROMES® lamp which meets MIL-L-25467, specify 


APM p/n 1813/26 R-14-13 (M) 


44 Honeck Street ¢ Englewood, NJ 07631 


094 


For manufacturers’ sales offices, 


APM can produce SILIKROMES?® to 
match your chromaticity specifications. 
For special color requirements or lamp 
sizes not shown, please consult your 
factory. 


Ask For SILIKROME® Catalog SK100 


see yellow pages 
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Worldwide Sources and Sales, 
Computerized Cross-Referencing 
& Identification 


‘An International Company 


FIBER OPTIC, LOW VOLTAGE 
HALOGEN & XENON 


INDICATOR 
LAMPS 


gf 
lornebes 


oreign & Domestic 


Halogen, Xenon, Miniature & Sub-Miniature, 
Neon, Fluorescent, Incandescent, Telephone 
Slide, Indicator Lights and Cartridge Lamps 
For: Communications, Automotive, Aircraft, 
Marine, Railroad, Alarm Systems, Elevators, 
PC Boards, Instrumentation Panels, 
Electrical & Consumer Products 


———— LAMPS 


Cold Cathode & Hot Cathode, Slimline, 
U-Shaped and Grid Short-Wave UV Lamps For: 
Water Sterilization, Control of Bacteria and Algae, 

Food Processing, Manufacturing of Cosmetics & 
Pharmaceuticals, Clean Rooms, Research, 

Industrial Waste Water, Sanitation, 

Operating Room, Eprom Erasing & Curing 


UV CURING & INFRA-RED 
GRAPHIC ARTS, cpt ee 


REPROGRAPHIC & 
Arca daiee LAMPS 


Xenon, Metal Halide, Halogen MR 11 & MR16 
Reflector Types (Available with Transverse & 
Axial Filaments) Lamps For: Point Sources, 
Projection Systems, Calibration, Microscopes, 
Audio Visual & Overhead Projectors, Microfiche, 
Searchlights, Inspection, Test Equipment, 
Heat Simulation, Medical and Dental 


All Slit and Fiber Optic Lamps For: 
Lensometers, Otoscopes, Vertometers, 
Retinoscopes, and Ophthalmoscopes 


MEDICAL, SURGICAL & 
OPERATING ROOM LAMPS 


Halogen, Krypton, Xenon and Metal i 


DENTAL LAMPS 
> Sif 


Halogen, UV Curing and Bonding Lamps. 


BALLASTS & TRANSFORMERS 


thihtice & Domestic 


Ultraviolet (Long Wave) Light Sourtes:. 

Capillary, Blacklight, Blacklight Blue, Infrared, 

Halogen, Metal Halide & Medium Pressure 
| Mercury Arc Lamps For: UV Curing, Ink Drying, 

Metal Halide, Halogen, UV, Fluorescent, Silk-screening, Laminating, Exposure Systems, 

Xenon and IR Lamps for: Color Separators, Plate Making, PC Board Mfg., Wood Finishing, 
Platemakers, Typesetters, Scanners, Metal Decorating, Communications, Clean Room, 

Paper Cutters, UV Curing and IR Drying Inspection, Electronics, Laboratory Research, 

Analysis, General Laboratory 


FLASH AND LASER LAMPS 
op “HE Cais 


: : Lamps F For: Phototypesetting, Printing, and 
Industry Standard Incandescent Replacement Semiconductors. Strobes for: Industrial 
LED's. Single and Multi-chip (Cluster Type). Wide Fabrication, Surgical, Machine Vision, 
range of Bases: Subminiature & Miniature Safety Devices, Inspection 
Flange, Groove, Screw, Bayonet, Wedge, Bi-pin. 
Available in Red, Green, Amber, Yellow, Blue, 
White. Various intensities are available and 
built-in resistors offer a range of voltages. 
Bulb Sizes Available: T1, T1 3/4, T3 1/4, and 
Telephone Slide Sizes are: T4.6, 15.5, 16.8, T2. 


STARTERS and IGNITORS 


Foreign and Domestic 


‘f 
CE, VDE, CSA, UL, etc. Ballasts for Fluorescent, 
HID, Germicidal, Sign, Compact Fluorescent, 
Electronic / Magnetic Foreign Voltages Available. 
Step Down Transformers from 120/220 V to 12/24V 


CE, VDE, CSA, UL, etc. Halogen: Bipin, 
Double/Single Ended, Flourescent: Bipin 
(Mini/Medium), Slimline, RDC, Miniatures: 

Wedge, Midget Groove, Single/Double Contact 
Bayonet. Incandescent: Candelabra, 
Intermediate, Medium, Mogul Screw. Foreign 
Bases: European lamp sockets available. 


Incandescent, Halogen, Fluorescent and HID 


Lamps For: Energy Saving, Color Corrected CE, VDE, CSA, UL, etc. Fluorescent, Sign, 
and Decorative. Metal Halide and High Pressure Sodium 


A5 Banfi Plaza, ‘Ferminodale NY 11735 * ° www. bulbtronics. com ° e- mail: : oem@bulbtronics. com 
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S CuicacoMiniature Lamp, Inc. 


WHERE INNOVA TION COMES TO LIGHT 
Bright*Pipes” OPTICAL LIGHT PIPES 


¢ Precision engineered with ray tracing for bright, optically 
precise even indication and attractive appearance 

ESD protection from circuitry for exceptional reliability 
Optimized for use with BrighteChips™ SMT LEDs 

High contrast and wide viewing angle for greater visibility 
Parts inserted after reflow to permit LED pad inspection 
before assembly 

Compliance to-UL94V standards 

High visibility 

All dimensions in inches (mm) 


MATERIAL: 
2.57 REF. eis ! | / CLEAR POLYCARBONATE 
HAY a peta Pony, 
| ore ajo 
rf t ' . 
R R 


BASE MATERIAL: 


SIDE VIEW 


a aT 20 


4 


age 
75 1 2B8 FLEXPIPE™ 


MATTE 
FINISH 
CHAR MILLE 


080 
(2.03) oiiltie 


7610D2 


R .375 (9.52) SPHERE 


CHARMILLE FINISH #24 
TYP (4X) 


7640D2 


260 Railroad Avenue * Hackensack, NJ 07601 © TEL: 201/ A89-8989 FAX: 201/489-6911 
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2 


460 


q, 


is 


oe CML offers a wide variety of surface mount lighted components. Discrete, chip type LEDs 


LAMPS, LIGHTS, & INDICATORS 


| CHICAGO Miniature LAMP INC. 


WHERE INNOVATION COMES TO LIGHT 


available in a variety of colors and intensities. 

CML also provides unique, surface mount, right angle Circuit Board Indicator assemblies 
that improve positioning and visibility in high density applications. 

All products are designed to withstand the most demanding process, environmental and 
reliability requirements. Contact us today with your requirements. 


a ce a ce aes ~~ G 
s 


betters Bi Weatew tal ide bla sgiay bs # 
sodas eda vk Dok ceases acne Geatbnanachtsegnetartmnnec OO Ahanhaka ahaha 
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eed ewe hawt beat nes 


 eelamnlenplanlonnlensinaheaml ons tpl onal ons Unt onal anh anh cel 


3.52.8 mm 


on tape and reel, 


et Sats specimen cob oenans mayan tonal ah ha atau enacted 


All devices are packaged | 


setees" 


& / & fs 
BrighteCniys 
SES Sy OMB el 
| Tx foie tele. |_| [ej tszo} | 
SS ey cn a 
ae _ 2 . i 
| <r ++ | oss | | + 


/é Pe 
KS, 1210 {CMDI1204} ¢ 
ae 
le ‘ 
ees esc 


SES 
atesseetet 


2460 


are available in both vertical and right angle configurations. Single and dual chip versions are 


LED LAMPS) © | 


Light emitting diodes (LEDs) are available in a wide variety of package configurations, 
colors, intensities, and performance characteristics to suit nearly any application. LEDs 
provide superior performance under high shock and vibration conditions, achieve applica- 
tion lives in excess of 100,000 hours, and provide for low current operation. LEDs remain 
a primary choice for low voltage indication. 


CML off-the-shelf products include state-of-the-art technologies such as low operating 
current, bi- and tri-color, sunlight visibility, flashing and integral resistor types. Contact us 
with your requirements today! 
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Products shown represent merely a sampling of the expansive lighted product line available from CML/IDI 
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Cuicaco Miniature Lame INC. 


WHERE INNOVATION COMES TO LIGHT . 


CIRCUIT BOARD INDICATORS | 


Circuit board indicators provide unique packaging and mounting solutions for LEDs in your 
plication. Circuit Board Indicators offer quick, uniform, secure mounting of LEDs to the 
rinted circuit board. 


CML offers one of the broadest assortments of Circuit Board Indicators in the industry, 
ncluding single and multiple LED configurations, as well as a wide variety of colors and 
erformance characteristics. Many configurations include built-in stand offs to facilitate board 
leaning and press-in-pins to assure secure mounting and positioning. We also offer unique 
yangable configurations providing for user customization. All CML Circuit Board Indicators are 
most rigorous industry process, environmental and reliability requirements. Contact us today! 
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Products shown represent merely a sampling of i expansive lighted product line available from CML/IDI 
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CHICAGO MINIATURE LAMP INC. 


WHERE INNOVATION COMES TO LIGHT 
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DDP* LEDs 


Data Display Products | | — www.ddp-leds.com 
| ~ @ 100,000-hour life — —_ 4 @ Shock and vibration resistance 
@ Low powerconsumption  __ @ High reliability 


Since 1970, Data Display Products has pioneered the design and development of LED technology to replace incandescent 
lamps without modification to existing equipment. In addition, DDP manufactures a wide range of packaged LEDs for front 
panel and board-level indication as well as backlighting of switches, lenses and legends. Our experienced applications engi- 
neers are available for technical support, to suggest and provide evaluation samples, or to design innovative custom LED 
solutions for specific applications. 


To receive our full-line catalog, samples, or technical assistance please call: 1-800-421-6815 


DDP® LED Lamps 


Custom LED Lamps 


DDP applications engineers are readily available to answer techni- 
cal questions regarding DBP® LED technology. Whether designing 
DDP® LEDs into new OEM products or replacing incandescent 
bulbs with solid-state DDP® LED lamps, Data Display Products 
will support your efforts with technical advice and free samples for 
evaluation. | 


If a custom design is required, DDP will build to your specification 
or design a product to fit your application. 


e-mail: techsupport @ddp-leds.com 


T- 13/4 Sub-Miniature Lamps 


6-Chip Colors Voltage Selection 
Bright Red (660 nm) 5 to 120 AC, DC or 
Red (630 nm) bi-polar 

Orange (610 nm) } 

Amber (585 nm) 

Yellow (570 nm) 

Green (565 nm) set nid 
Red/Green (630/565 nm) 


a». s 


.23(5.8) 


_ .215(5.5) 
.21(5.5) 


—_ 22) 


es ae .63(16.0)max 


@ 5.7 
Cathod a Cathod 


Cathode Notch 


0.020(0.51)typ 


{ t .125(3.2) 28(7.1) .225(5.7) 


High Intensity Colors BP202 MEF200 | 
Red (635 nm) a 

Orange (609 nm) 
‘Amber (592 nm) 
Green (520 nm). 


: .215(5.5) 
Blue (465 nm) om 


) 


Note: All dimensions are in inches (mm). 


445 South Douglas Street, El Segundo, CA 90245-4630 m (800)421-6815 Fe (310)640-0442 m FAX (310)640-7639 
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Data Disoley Peoducts bac Mla 


DDP® LED Lamps 


.218(5.5) 
.270(6.86) 


.215(5.5) 
.270(6.8) ] 


.215(5.) 
.280(7.1) 


: 


.215(5.5) 
.300(7.6) 


6-Chip Colors Voltage Selection Bi) ven 
Bright Red (660 nm) 5 to 120 AC, DC or ene Pe ee 
Red (630 nm) bi-polar 


Orange (610 nm) 


ey a4 ~-71.42(28.4) 
Amber (585 nm) 


Yellow (570 nm) ISB 2SB S5SB 6TSB 


Green (565 nm) 


.230(5.8) 
Red/Green (630/565 nm) 


ii .60(40.6)max 


1.15(29.2) 


.215(5.5) 


| 


High Intensity Colors 
Red (635 nm) 


Orange (609 nm) 
Amber (592 nm) 
Green (520 nm) 
Blue (465 nm) 


.22(5.6) 


a .23(31.2)max 
.87(22.1 


55SSB ~ 55SB 
T-3!/4 Miniature Lamps 
7-Cluster Colors Voltage Selection 
Red (660 nm) 6 to 120 AC, DC or 
Amber (605 nm) bi-polar 
Amber/Yellow (580 nm) re 1 _ 1 42(10.7) 


Yellow (570 nm) 
Green (555 nm) 


| 


MB401 Colors 


Red (654 nm) 1. mi 9) : 1. al 9) | 1.12(28.6) max 
Amber (592 nm) Cathode Cathode: Cathode 
Green (520 nm) 
Blue (465 nm) 
280. 1) . 1) _ 
MBL400 MSL400 MB401 
T-4'/2 Candelabra Lamps 
0.59(15.0) 4 0.50415.) 0.59(15.0) | 
Colors Voltage Selection 
Red (635 nm) ~5 to 120 AC, DC or i | 
Orange (609 nm) bi-polar 1.45(36.8) Muy 8) 1.45(36.8) 
Amber (592 nm) 
Green (520 nm) 


Blue (465 nm) 


0.59(15.0)4 0.59(15.0) 1 — el | 0.45(11.4) 4 


MB502 DCBS502 MS502 


Note: All dimensions are in inches (mm). 


445 South Douglas Street, El] Segundo, CA 90245-4630 m (800)421-6815 m (310)640-0442 m FAX (310)640-7639 
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Data Display Products P" LEDs 


www.ddp-leds.com 


DDP® Panel-Mount LEDs 


Cartridge Panel Lights 


Mounting Diameter Model Colors Voltage Selection Standard Wire Option 
.190" 30 Series Bright Red (660 nm) 2 to 120 AC, DC or 6.0" total length/.50" stripped, red anode/ 
250" 40 Series Red (630-635 nm) bi-polar black cathode, 24 AWG TPB stranded, 
.290" 90 Series Orange (610 nm) UL1061 insulation. Contact factory for 
312° 50 Series Amber (585-605 nm) other lengths, gauges and colors. 


Amber/Yellow (580 nm) 
Yellow (570 nm) 

Green (520-565 nm) 
Blue (465 nm) 
Red/Green (635/565 nm) 


Note: Some Colors and Voltages 
are not available with every Model. 


30 Series 90 Series 


40 Series 


50 Series 


Bolt-On Panel Lights 


Standard Wire Option 
6.0" total length/.50" stripped, red anode/ 


Mounting Diameter Model Colors Voltage Selection black cathode, 24 AWG TPB stranded, 
230" PMRL125 Bright Red (660 nm) 2 to 28 AC, DC or UL1061 insulation. Contact factory for 
312" PMRL200 Red (635 nm) bi-polar (PMR125) other lengths, gauges and colors. 
375" 74S Orange (610 nm) | 
Amber (583-605 nm) 2 to 120 AC, DC or 
Amber/Yellow (580 nm) bi-polar (PMR200) 
Yellow (570 nm) & 74S) 


Green (520-565 nm) 
Blue (465 nm) 


2 Neoprene Gaskets 


wpenor M6 x 0.75 Thread 
@.120(3.1) Hexnut : 


See LED 
Mech Data 


= 
@.315(8.0) ©.26(6.6) 
| ~~~" 'T,10(2.54)nom 


Cathode 
L s6ca.1) | | 
:71(18.0) 741(10.4)min! ™05(1.3)nom 


PMRL125 @.20(5.1) M8 x 0.75 Thread 


See LED 


.35(8.9) 


1.00(25.4)Max 


.025(0.6)sq 


9.390(9.9) ae eee ss 4) samara .392(9.96 1 65(4.2) @ 
Cathode} | ——«=s«= 102:54)nom | ( 
mee exan Lens .312-32 UNF Black Anodized Body “Ref 
Ti 6.3)’ sai ; Fresnal Pattern seer tncieaenae 
-89(22.6) ymin .05(1.3)nom as 
Note: All dimensions are in inches (mm). PMRL200 


445 South Douglas Street, El Segundo, CA 90245-4630 m (800)421-6815 m (310)640-0442 m FAX (310)640-7639 
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DDP® LEDs 


www.ddp-leds.com 


DDP® PCB-Mount LEDs 


Sub-Miniature 


Red (635 nm) Voltage Selection 
Amber (583 nm) 1 to 24 DC 


Green (565 nm) 


T-1 
Options 
Standard (20mA) Low Power (2mA) 
Bright Red (660 nm) Bi-Color (Red/Green) 
Red (635 nm) 5V or 12V Integrated Resistor 


Amber (583-605 nm) 
Amber/Yellow (580 nm) 
Yellow (570 nm) 

_ Green (555-565 nm) 


Options 
Standard (20mA) Low Power (2mA) 
Bright Red (660 nm) Bi-Color (Red/Green) 
Red (635 nm) SV or 12V Integrated Resistor 


Amber (583-605 nm) Tri-Color (Red/Amber/Green) 
Amber/Yellow (580 nm) 

Yellow (570 nm) 

Green (555-565 nm) 


¢ Ceramic Substrate 
¢ 8mm Tape & Reel Options 


Bright Red (660 nm) Single-Chip 
Red (630 nm) Dual-Chip/Bi-Color 
Orange (610 nm) ; 


Amber (585 nm) 

Green (565 nm) 

Orange/Green (610/565 nm) 
Bright Red/Green (660/565 nm) 


445 South Douglas Street, El Segundo, CA 90245-4630 m (800)421-6815 m (310)640-0442 m FAX (310)640-7639 
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System 


Primary: 
Leclanche 
Magnesium 
Organic cathode 
Alkaline MnO, 
Mercury 
Mercad 
Silver oxide 
Zinc-air 
Li-organic electrolyte 
Secondary: 
Lead-acid 
Edison 
Nickel-cadmium 
Silver-zinc 
Silver-cadmium 
Zinc-nickel oxide 
Zinc-air¢ 
Cadmium-air‘ 
Zinc-O, 
H.,-O, 
Reserve: 
Cuprous chloride 
Silver-chloride 
Zinc-silver oxide 
Thermal 
Ammonia-activated 
High- 
temperature 
_ Solid electrolyte 
Fuel cell: 
Hydrogen‘ 
Hydrazine* 
Methanol¢ 


a Delivered capacity when discharged at normal temperatures (20°C} 


at normal discharge rates. 
b Based on fuel consumption only. 


Anode 


Cathode 


PbO, 
Ni oxides 
Ni oxides 
AgO 
AgO 

Ni oxides 
Air (O,) 
Air (O,) 


Polyiodide 


Air 
Air 
Ait 


c Weight of air not considered in computation of watt hours. 


d Water-activated 


e Automatically activated; high rate discharge; 2- to 10-min rate. 


f Fused salt; heat-activated; high rate discharge; 2- to 10-min rate. 


| oo Typical 
Voltage, | Capacity, | voltage, 
V Ah/kg V 


230 
270 
1,400 
230 
185 
165 
285 
815 
130-660 


55 


g Four-minute discharge rate. 


Theoreti¢al battery Practical battery 


Wh/kg | Wh/dm? 


h B-alumina electrolyte, 300°C operation. 


i Fused salt; 350°C operation. 
J Solid RbAg,|, electrolyte. 


k Several different cathode materials used. 
/ Fuel consumption is based on source of Hp. 
m Based on methanol battery-fuel supply in situ. 
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Non-Volatile Status Indicators 


Latching indicators display fault conditions for system maintenance 


Features: 


Electromagnetic Latching Display 
Electrical or manual reset 
Pulse Operated 
High Visibility 
Low Power 
Environmentally Sealed 
Rugged Packaging 

¢ Custom Design 

¢ Commercial & MIL-I-83287 


Status changes are indicated 
by high contrast color change, 


MODELS: 
Ball Indicators - Electrical Reset 
Flag Indicators - Manual Reset 
Flag Indicators - Electrical Reset — 
PCB Mount Indicators 


LED STATUS INDICATORS 


Solid State Indicators | Provide System anformation 


Environmentally Sealed Standard — 


¢ Rugged Packaging 
¢ Sunlight Readable 
° Pinpoint or wide-angle viewing area 


Panel Seal 
Example 


EMI Shielding available 
Anti-Reflective Coating optional 
Panel Mount & Rear Mount Designs 
Models available to meet NVIS and 
Mil-spec requirements 

¢ Custom Design 


Fig. 3 


Fig. Models Environ Panel Rear Front Dim- Internal® Night Infrared EMI Bi-Color 
No. Sealed Seal Mount Mount able Resistors Vision @ Secure @ Shielded LED 
ML1600 . s 
ML1610 : 
ML1618 sd 
ML1619 . 
MLD1619 . 
ML1620/ML1630 © 
ML1622/ML1632—® 
ML1623/ML16330 © ° 

e 

e 

e 

® 

e 


—s 


ML1634 
ML1635® 
ML1636 
ML1638 
ML1640 e e 
3. ML1662 e e e 

9, ML1701 (Incandescent) @ 
Notes: © 3-Leaded. @ Internal Resistors for 28VDC usage. @ MIL-L-85762 @ DESC Drwg. 87019 & 85122 


® EMI Shielding available as a custom option. 
ELECTRODYNAMICS, INC. 


©) © 1C)|1@|@|@/| e| e/ e 


MINELCO PRODUCTS 
1200 Hicks Road « Rolling Meadows, IL 60008 « Tel: 847.259.0740 Fax: 847.255.3827 © www.electroD.com email: info@electroD.com 
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: r 8 . : oe ee te 
aan "There are thousands...maybe millions...of light sources out there. | 
| i oe le ae _ One is perfect for your application. ‘ | 
We can help you find it. 
Flom UV to Visible and into the IR, our products span the spectrum. They inlcude LEDs, Hagar neon, lens 
end, miniature lamps, reflector assemblies and industrial illuminators, We are lamp specialists, and as long as 
you know our name, you don't have to be. We can help you find the right light source for your design or 
application. For our complete engineering catalog, call us today or contact us on a web. 
T-1 LEDs Ve Bright . 
Luminous Intensity Viewing Forward Voltage Peak 1 
| _ Part at 20mA Angle at 20mA Wave Length | 
No |. Lens Minimum Maximum _201/2 _—s‘ Typical Maximum at 20mA Drawing 
RED _ E100 Clear 90mcd 200mcd 50° 2.1V 3.0V 625nm 1 
ORANGE £102 _Clear 90mcd_ _200med _50° 2.1V 3.0V 610nm 1 
YELLOW __E104 Clear 90mcd 200med 50° 2.2V 3.0V 585nm 1 
GREEN E106 Clear 90mcd___- 200med 50° 2.2V 3.0V _565nm 1 | aA: ||) 
RED E112 Diffused 36mcd_ _100mcd_. 60° 2.1V 3.0V 625nm 1 | 
ORANGE £113 __Diffused = 36mcd_ _—‘100med 60° 2.1V 3.0V 610nm 1 
YELLOW. _E114_Diffused = 36mcd _100med 60°. - 2.2V 3.0V 565nm 1 
GREEN E116 _—Diffused = 36mcd _ 100med 60° 2.2V 3.0V 563nm 1 
T-13/4 LEDs (Very Bright) kn oe 
Luminous Intensity Viewing Forward Voltage Peak 
. Part at 20mA Angle at 20mA Wave Length 
ee a a ea ae 
RED E118 Diffused, 36mcd _100med 60°. 2.1 3.0V 625nm 2 
ORANGE £119 __ Diffused 36mcd  100med 60° 2.1V 3.0V 610nm 2 
YELLOW _E120__ Diffused = 36mcd_ _100med 60° 2.2V 3.0V 585nm 2 
GREEN E121 Diffused _36mcd 100med _60° 2.2V 3.0V__ 565nm 2 


Rectangular LEDs (2 x 5mm 


Luminous intensity Viewing _‘ Forward Voltage Peak 3 

Part | at 20mA Angle at 20mA Wave Length 

No. Lens Minimum Maximum — 2601/2 Typical Maximum at 20mA Drawing 
RED E226 Diffused 40.0mcd_80.0med 110° 1.85V 2.5V 660nm 3 | 
RED E233 White —-40.0mcd 80.0med 110° 1.85V_2.5V 660nm 3 aan) | 
RED E222 _ Diffused 0.5mcd . 2.0med 110° 2.0V 2.5V 625nm 3 
ORANGE £236 _ Diffused . 3.2mcd 12.5med = 110° 2.0V 2.5V. 610nm - 3 
YELLOW E224 __ Diffused 2.0mcd__ 8.0med 110° 2.0V 2.5V 590nm 3 | 
YELLOW £234 Diffused __7.0mcd 10.0med 110°-2.1V 2.5V 590nm 3 ae eee 
GREEN E225 Diffused § 2.0mcd  8.0med 110° 2.0V 2.5V 565nm 3 
GREEN E235 White 8.0mcd  16.0med 110° 2.1V° 565nm 3 


2.5V 


Let us help you fi ind the right Ii loht source for your application 
Engineering Catalog and drawings available on request 
800 West Cummings Park e« Woburn MA 01801-6355 ae 
www.gilway.com .- email: sales@gilway. com 


Fax: 781 -938-5867 Telephone: 781 -935- 4442 
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Ultra Bright Red LEDs: T-1 and 1-1 3/4 


LAMPS, LIGHTS, & INDICATORS 


Part at 20mA Pe le at 20mA Wave Length 
RED E169 ___—*‘T-1 Clear 360mcd 500mcd 50° 1.85V 2.5V 660nm 
RED E170  T-1 Clear 500mcd 700med 50° 1.85V 2.5V 660nm 
RED E171 T-1 Clear 700mcd 1000mcd 50° 1.85V 2.5V 660nm 
RED E197 _—‘T-1 Clear 1200mcd 1400mcd 50° 1.85V 2.5V 660nm 
RED E181  T-13/4 Clear 500mcd 1000mcd 30° 1.85V 2.5V 660nm 
RED E183  T-13/4 Clear 1000mcd 2000mcd 30° 1.85V 2.5V 660nm 
RED E184 T-13/4 Clear 2000mcd 3500mcd 30° 1.85V 2.5V 660nm 
RED E301 T-13/4 Diffused 110mcd 200med 60° 1.85V 2.5V 660nm 
RED E303 T-13/4 Diffused 200mcd 300med 60° 1.85V 2.5V 660nm 
RED E304 T-13/4 Diffused 300mcd 500mcd 60° 1.85V 2.5V 660nm 
Ultra Bright Orange InGaAlIP LEDs: T-1 and T-13/4 
Luminous Intensity Viewing Forward Voltage Peak 
Part at 20mA Angle at 20mA Wave Length 


No. Size Lens Minimum Maximum 2081/2 Typical Maximum at 20mA Drawing 
1 


ORANGE £199 T-1_ Trans. 
ORANGE £194 _ T-13/4 Trans. 


500mcd 1600mcd 
1300mcd 3500mcd 


50° 
30° 


1.8V 
1.8V 


2.3V 
2.3V 


Ultra Bright Yellow iInGaAIP LEDs:T-1 and T-13/4 


Luminous Intensity Viewing Forward Voitage Peak 
Part at 20mA Angle at 20mA Wave Length 
No. Size Lens Minimum Maximum 2601/2 Typical Maximum at 20mA Drawing 
YELLOW £198  T-1 Trans. 300mcd  1000mcd 50° 2.0V 5.5V 595nm 
YELLOW E195 T-1%/4 Trans. 400mcd  1600mcd 30° 2.0V 2.5V 595nm 
Super Bright Green LEDs: T-1 and T-15/4 
Luminous Intensity Viewing Forward Voltage Peak 
Part at 20mA Angle at 20mA Wave Length 
No. Size Lens Minimum Maximum — 2601/2 ‘Typical Maximum at 20mA Drawing 
GREEN E166  T-1 Clear  200mcd 300mcd 50° 2.2V 2.5V 565nm 
GREEN E167 _ T-i3/s Clear  100mcd  200mcd 30° 2.2V 2.5V 565nm. 
GREEN £168 __7T-1°/4 Clear = 200mcd 300mcd_ 30°. 2.2V 2.5V 565nm 
Mega Bright Green LEDs: T-1 and T-1 34 
Luminous Intensity Viewing Forward Voltage Peak 
Part at 20mA Angle at 20mA Wave Length 
No. Size Lens Minimum Maximum 2601/2 _—‘ Typical Maximum at 20mA Drawing 
GREEN £902 = T-1 Clear 2000mcd 3400med 15° 3.5V 4.0V 525nm 
GREEN £903 1-134 Clear __3000mcd__5000med 20° 3.5V 4.0V 525nm 
Super Bright Blue GaN LEDs:T-1 and T-1°/. 
Luminous Intensity Viewing Forward Voltage Peak 
Part at 20mA Angle at 20mA Wave Length 
No. Size Lens Minimum Maximum 2601/2 Typical Maximum at 20mA 
BLUE E472. _~‘T-1 Clear. 20.0mcd _90.0mcd 20° 4.5V _ 5.5V 430nm 
BLUE E474 _ T-13/4 Clear 60.0mcd 150.0mcd 16° 4.5V 5.5V 430nm 
T-1 and T-13/4 Low Current LEDs (2mA) 
Luminous Intensity Viewing Forward Voltage Peak 
Part | at 2mA Angie at 20mA Wave Length 
. No. Size Lens Minimum Maximum = 2601/2 Typical Maximum at 20mA 
RED E28 __T-1 Diffused _8.0mcd 20.0med 60° 1.85V 2.50V 660nm 
RED E30. T-1 Diffused 0.8mcd  2.0med 60° 2.00V 2.50V 625nm 
YELLOW E31 _ _T-1 Diffused 0.8mcd 2.0med 60° 2.10V 2.50V 590nm 
GREEN £32 T-1 Diffused 0.8mcd 2,0med 60°. ss 2.20V 2.50V 565nm 
RED E29 T-13/4 Diffused 8.0mcd_ 20.0med 60° 1.85V 2.50V 660nm 
RED E33 T-1%. Diffused 0.8mcd  2.0med 60° 2.00V 2.50V 625nm 
YELLOW £34 T-134 Diffused 0.8mcd  2,0med 60° 2.10V 2.50V 590nm 
GREEN £35 1-13 Diffused 0.8mcd 2.0med 60° 2.20V 2.50V 565nm 


620nm 
620nm 


Let us help you find the right light source for your application 


Engineering Catalog and drawings available on request 
800 West Cummings Park e Woburn MA 01801-6355 USA 
www.gilway.com - email: sales@gilway.com | | 
Fax: 781-938-5867 Telephone: 781-935-4442 
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T-13/4 Bi-Color LEDs (Common Cathode) 
Luminous Intensity Viewing Forward Voltage Peak 1 
Part at 20mA Angle at 20mA Wave Length 
No. Lens Minimum Maximum 2011/2 ~—s Typical Maximum at 20mA Drawing - os 
RED & E203 White 20.0mcd 90.0med 60° 2.0V 2.5V 625nm 
GREEN Diffused _20.0mcd 70.0med _60° 2.2V 2.5V 565nm 1 ————_) 
RED & E205 White 20.0 mcd 90.0med 60° 2.0V 2.5V 625nm | 
YELLOW Diffused 20.0 mcd 60.0mcd 60° 2.1V 2.5V 590nm 1 
GREEN & E206 White 20.0 mcd 70.0mced 60° 2.2V 2.5V 565nm 
YELLOW Diffused 20.0 mcd 60.0med 60° 2.1V 2.5V 590nm 1 
RED & E231 White 100.0 mcd 300.0med 60° 1.85V 2.5V 660nm —— 
GREEN Diffused 40.0 mcd 80.0med 60° 2.2 2 5V 565nm 1 C= 
RED & E232 Clear 300.0 mcd 700.0mced oO. 1.85V 2.5V 660nm | 
GREEN __80.0 med_200.0med 30° 2.2V 2.5V 565nm 1 
T-13/4 Bi-Color LED (Common Anode) 
Luminous Intensity Viewing mae Voltage Peak 2 
Part at 20mA Angle t 20mA Wave Length 
No. _Lens Minimum Maximum — 2601/2 Typical Maximum at 20mA Drawing : 
RED & E204 ‘Diffused 3.2mcd 8.0mcd 60° 2.0V 2.5V 625nm 2 —_) 
GREEN 3.2mcd 8.0mcd 60° 2.2V 2.5V 565nm 
T-1 Bi-Color LEDs (2 Leads and 3 Leads) 
Luminous Intensity Viewing Forward Voltage Peak 
Part at 20mA Angle at 20mA Wave Length 3 
No. Lens Minimum Maximum 2017/2 ~—sTypical Maximum at 20mA Drawing 
RED & E207 Diffused + ‘8mcd + 40med 60° -2.0V 2.5V 625nm cee ah) 
GREEN 8mcd 40mcd 60° 2.2V 2.5V 565nm 
RED & E208 Diffused 8mcd  40med 60° 2.0V 2.5V 625nm 3 Ct | ane 
YELLOW 8mcd 40mcd 60° 2.1V 2.5V 590nm 
GREEN& £209 © Diffused 8mcd 40mcd 60° 2.2V .2.5V 565nm 3 
YELLOW 8mcd 40mcd 60° 2.1V 2.5V 590nm 4 
RED & E219 White 12.5mcd 50mcd 60° 2.0V 2.5V 625nm 4 
GREEN Diffused _12.5mcd _ 50med__60° 2.2V 2.5V 565nm | 
GREEN& £220 White 12.5mcd 50mcd 60° 2.2V 2.5V 565nm 4 : 
YELLOW Diffused _12.5mcd 50mcd 60° 2.1V 2.5V 590nm 
Jumbo Bi-Color LEDs: T-31/s, (10mm) 
Luminous Intensity Viewing Forward Voltage Peak 5 
Part | at 20mA Angle at 20m Wave Length 
No. Lens Minimum Maximum —_201/2_ ~—=s Typical Maximum _at 20mA Drawing 
RED & E187 White 100mcd 300mcd 50° 1.85V 2.5V 660nm 5 
GREEN Diffused 40mcd 70mced 50° 2.2V 2.5V 565nm 
RED & E188 White 30mcd 90mcd 60° 2.0V 2.5V 625nm 5 
GREEN _ Diffused 20mcd 50med 60° 2.2V 2.5V 565nm 
GREEN& £189 White 20mcd 60mcd 60° 2.2V 2.5V 565nm 5 
YELLOW Diffused 20mcd 60mcd 60° 2.1V 2.5V 590nm 
Jumbo LEDs: T-31/4, (10mm) | 
Luminous Intensity Viewing Forward Voltage Peak «6 
Part at 20mA Angle at 20mA Wave Length 


No. Lens Minimum _ Typical 2061/9 Typical Maximum at 20mA Drawing 


RED E186 Diffused 550mcd_ _650med 60° 1.85V 2.5V 660nm 6 
RED E176 Diffused 20mcd__100mced 60° 2.0V 2.5V 625nm 6 
YELLOW E177 Diffused 20mcd_ _70med 60° 2.1V 2.5V 590nm 6 
GREEN £178 Diffused 20mcd__70med 60° 2.2V 2.5V 565nm 6 . 
ORANGE £179 Diffused 400mcd_ 1000mcd 60° 2.2V 2.5V 620nm 6 

Mini LEDs 

Luminous Intensity Viewing Forward Voltage 7 
at10mAAngle at 20mA Peak 
Part No Lens Min. Maximum 20% Min. Max. WaveLength Drawing | 

RED E260 Translucent —20mcd 60mcd 130° 1.85V 2.5V 660nm 7 

RED E261 Translucent | 4mcd 7med 130° 2.0V 2.5V 625nm 7 ————— 
ORANGE £262 Translucent | 3mcd 7med 130° 2.0V 2.6V 610nm 7 
YELLOW £263 __ Translucent 2mcd 3.5med 130° 2.1V 2.5V 590nm Z iz 

GREEN E264 Translucent 10mcd 16mcd 130° 2.2V 2.5V 565nm 7 


Let us help you find the right light source for your application 


Engineering Catalog and drawings available on request Gi hy 
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Right Angle LEDs, T1 and T-13/4 


2460 


Luminous Intensity Viewing Forward Voltage 1 | 
Part at 10mA Angle at 20mA Peak 2 
N i Len Min. Maximum 261 Min. Max. WaveLength Drawin 
RED E241 T-13/4 Diffused 12.5mcd 32.0med 60° 2.0V 2.5V 625nm 1 
ORANGE £242 _ T-1 3/4 Diffused 12.5mcd 32.0med_ 60° 2.0V 2.6V 610nm 1 
YELLOW £244 T-1 3/4 Diffused 5.0mcd 20.0mcd_ 60° 2.1V 2.5V 590nm 1 
GREEN F246 T-13/4 Diffused 5.0mcd 20.0mcd _ 60° 2.2V 2.5V 565nm 1 
RED E341 T-1 Diffused 12.5mcd 32.0mcd_ 60° 2.0V 2.5V 625nm 2 
GREEN E344 T-1 Diffused 5.0mcd 20.0mcd_ 60° 2.1V 2.5V 590nm 2 
YELLOW E346 _ T-1 Diffused 5.0mcd 20.0mcd_ 60° 2.2V 2.5V 565nm 2 
Right Angle LEDs ? 
Luminous Intensity Viewing Forward Voltage Peak 
Part at 10mA Angle at 20mA Wave Length 
No. Lens Minimum Maximum  261/2 Typical Maximum at 20mA_ Drawing 3 
ULTRA BRIGHT EA22 Diffused 100mcd 300mcd 60° 1.85V 2.5V 660nm 3 
RED ie CN 
ULTRA BRIGHT EA27 Clear 1000mcd 2000mcd 30° 1.85V 2.5V 660nm 3 
RED 
YELLOW EA20 __ Diffused 5mcd 20.0mcd 60° 2.1V 2.5V 590nm 3 
GREEN EA21 Diffused 2mcd 12.5mcd 60° 2.2V 2.5V 565nm 3 ie <=) 
GREEN EA25 Diffused 20mcd 60mcd 60° 2.2V 2.5V 565nm 3 


Right Angle LEDs: Bi-Color 


Luminous Intensity Viewing Forward Voltage Peak 4 
Part at 20mA Angle at 20mA Wave Length 
No. Lens Minimum Maximum = 2601/2 Typical Maximum at 20mA Drawin 
RED & EA28 White 20mcd 50mcd 60° 2.0V 2.5V 625nm 4 
GREEN Diffused 12.5mcd 40mcd 60° 2.2V 2.5V 565nm 
RED & EA29 White 20mcd 50mcd 60° 2.0V 2.5V 625nm 4 
YELLOW Diffused 5mcd 20mcd 60° 2.1V 2.5V 590nm 
GREEN & EA30 White 12.5mcd 40mcd 60° 2.2V 2.5V 565nm 4 
YELLOW Diffused 5mcd 20mcd 60° 2.2V 2.5V 590nm 
T-1 Right Angle LEDs 
Luminous Intensity Viewing Forward Voltage Peak 
Part | at 10mA Angle at 20mA Wavelength 
No Size Lens _ Min. Typical 2061/2 Min. Max. at 20mA Drawing 5 
RED EA100 T-1 Translucent 360mcd 500mcd 50° 1.8V 2.5V 660nm 5 
YELLOW EA104 T-1 Translucent 20mcd 100mcd 50° 2.1V 2.5V 590nm 5 P L 
GREEN EA106 T-1 Translucent 100mcd 300med 50° 2.2V 2.5V 565nm 5 
Bi-Level Right Angle LEDs 
Luminous Intensity Viewing Forward Voltage Peak 6 
Part at 20mA Angie at 20mA Wave Length 
No. Lens Minimum Maximum = 201/2 Typical Maximum at 20mA_ Drawin 
een §©EA200 Diffused 100mcd 300med 960”. 85V BV 660nm «CG <_ | 
GREEN EA201 Diffused 8mcd 3z2mcd 60° 2.2V 2.5V 565nm 6 I 
T-1 Right Angle, Low Profile, Bi-Color LEDs 
Luminous Intensity Viewing Forward Voltage Peak 7 
Part at 20mA Angle at 20mA Wave Length 
No. Lens Minimum Maximum  201/ Typical Maximum at 20mA Drawin | 
RED & White 8.0mcd 40.0mcd 60° 2.0V 2.5V 625nm 7 “ae 
GREEN Diffused 8.0mcd 40.0mcd 2.2V 2.5V 565nm 
GREEN & EA207 White 8.0mcd 40.0mcd 60° 2.2V 2.5V 565nm 75 
YELLOW Diffused 8.0mcd  40.0mcd 2.1V 2.5V 590nm Om 
RED & White 8.0mcd 40.0mcd 60° 2.0V 2.5V 625nm 7 2 
YELLOW Diffused 8.0mcd__40.0med 2.2V 2.5V 590nm 


Let us help you find the right light source for your application 
Engineering Catalog and drawings available on request 
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_T-1 Right Ang le, Bi-Level, Bi-Color LEDs 


. 3 ag _ Luminous Intensity Viewing Forward Voltage = == Peak 
2 Part Ret phon 18 at 20mA Angle © at20mA = Wave Length 
. No. . Lens Minimum Maximum 2601/2 _ Typical Maximum at20mA —_—s—Drrawin 4 
RED & EA203 ~ White °  8.0mcd 40.0med 60° —20V.«. 2.5V -  - 625nm — . | 1 
GREEN | Diffused 8.0mcd__40.0med__ 2.2V_ ie | B i 
GREEN & py, White 8.0mcd 40.0med 60° 22V 25V 565nm i Oe) 
YELLOW ___-_ Diffused 8.0mcd_  40.0mcd 2.1V 2.5V __-590nm ne =@=) 
RED& = poo White - 8.0mcd 40.0med 60° 2.0V 2.5V- 625nm 1 | I | | 
YELLOW Diffused 8.0mcd_  40.0mced 2.2V 2.5V 590nm 
Tri-Level T-1 LEDs 
re Luminous Intensity Viewing — Forward Voltage Peak 9 — 
Part: at10mA — Angle  —_. at 20mA Wave Length | oO] ee ee 
No. —_ Lens Minimum Maximum = 201/o = Ty ical Maximum at 20mA ‘prwii i . q am | 
RED EA331 Diffused 12.5mcd_ _50.0mcd 60° _2.0V 2.5V 625nm 2 . 
GREEN _ EA336 Diffused 12.5mcd__50.0med 60° 2.2V 2.5V 565nm. 2 
_Quad- Level, Mini LEDs | | 
Luminous Intensity Viewing Forward Voltage § = Peak 3 
Part at10mA Angle at 20mA Wave Length 
No. Lens Minimum Typical 2061/2 Typical Maximum at 20mA Drawin 
RED EA401 Diffused 2.0mcd_  12.5med 100° 2.0V 2.5V 625nm 3 = 
YELLOW EA404 Diffused 2.0mcd _5.0mcd 100°. 2.1V_ 2.5V 590nm es = 
GREEN  EA406 Diffused 2.0mcd__5.0mcd 100° 2.2V__ 2.5V __965nm ‘3 ! | 
LED Light Bars | SG 
Luminous Intensity = Forward Voltage —S9-— Peak 4 5 
Part i at 20mA 3 at 20mA Wave Length LC] 7 
No. Lens _ Size(mm) Minimum Maximum ___ Typical Maximum at 20mA Dw 
ULTRABRIGHT = 994, _~_—Diffused 8.89 x 3.81 15.0mcd 40.0med 1.85V ° 2.5V  — 660nm 4 
RED White 
SUPERBRIGHT = £9914 Diffused . 8.89 x 3.81 10.0mcd 25.0med = 2.2V. 2.5V 565nm 4 
GREEN White | : 
RED& F2020 Diffused 8.89 x 8.89 15.0mcd 40.0med 1.85V 2.5V 660nm 5 
GREEN White 10.0mcd 26.0med 2.20V 2.5V 565nm 
ULTRA BRIGHT Diffused 19.05 x 3.81 30.0mcd 80.0med 1.85V. 2.5V ~ 660nm 6 
E2030 ; 
RED White 
SUPERBRIGHT = F593, Diffused 19.05 x 3.81 20.0mcd 50.0med 2.2V 2.5V 565nm 6 
GREEN White 
ULTRA BRIGHT — Diffused 8.89 x 8.89 30.0mcd 80.0mced 1.85V 2.5V 660nm 7 
E2040 ~.° 
RED White | 7 
SUPERBRIGHT = Fo44 Diffused 8.89 x 8.89 20.0mcd 50.0mced 2.2V 2.5V 565nm 7 
GREEN White 
T-13/4 5 Volt, 12Volt, LEDs 
Voltage Range Luminous Intensity Viewing Peak 
Part No Lens Minimum Maximum Minimum Maximum Angle 262 WaveLength Drawing 8 
RED E304-5V Diffused 4.0VDC 6.0VDC 100mcd 500mcd 60° 660nm 8 
RED E304-12V Diffused _9.5VDC 13.0VDC_ _100mcd _500mcd 60° __660nm 8 . 
YELLOW __—149-5V_Diffused_ 4.0VDC_ 6.0VDC_5mcd__—s35med_— 60°59 8 nD : 
YELLOW E149-12V Diffused _9.5VDC 13.0VDC____5mcd 35mcd_-__—60° __590nm_. 8 
GREEN E151-5V —_—Clear 4.0VDC 6.0VDC  20mcd  150mcd 30°. 565nm 8 a 
GREEN E151-12V Diffused 9. OVDC 13.0VDC 30mcd___—-60mcd 60° 565nm 8 
_T-1, T=13/4 Infrared LEDs: 940nm, 880nm | 
Radiant Power Viewing Forward Voltage Peak 4g 
Part . at 20mA Angle at 20mA Wave Length so 3) 
No. Size Lens Minimum Typical —201/2__—s Typical Maximum at 100mA__Drawin eRe en: | Gs 
Infrared E21 T-1 vlgar_—2.6mW/sr_—3.6mWisr__ 30° 1.2 1.5V_ 940mm _9 | | 
Infrared E22 T-1 Trans.Blue 3.2mWsr__7.0mW/sr_— 30°, 1.4V1.7V 880nm__ 9 10 
infrared E23 T-13/4 — Clear 3.7mW/sr __7.2mW/sr 30° 1.2V 4.5V : 940nm 10 


“Infrared £24 T-134 Trans.Blue 5.0mW/sr__10.0mWisr_ 30° 1.4V—__—1.7V. 880nm 10 | 


Let us help you tind the right light source for your application 
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Axial Lead LEDs 


Luminous Intensity Viewing Forward Voltage Peak 
Part at 20mA Angle at 20mA Wave Length 
No. Lens Minimum Maximum 2061/2 Typical Maximum at20mA__—Dwg_s 1 
HIGH EFFICIENCY E36A Translucent 200.0mcd 1000.0med 30° 1.85V 2.50V 660nm 1 A 
RED : 
ULTRA BRIGHT £39A Translucent 20.0mcd 100.0mcd 30° 2.00V 2.50V 625nm 1 
RED | = 
YELLOW E37A Translucent 20.0mcd 70.0mcd = 30° 2.10V 2.50V 590nm 1 
ULTRA BRIGHT £378 Translucent 700.0mcd 1300.0med 30° 2.00V 2.50V 595nm 1 
YELLOW 
GREEN E38A_ Translucent 20.0mcd__70.0med__—30° 2.20V 2.50V  . 565nm 1 ee 
Gull Wing Surface Mount LEDs 
- Luminous Intensity Viewing Forward Voltage Peak 2 
Part at 20mA Angle at 20mA Wave Length 
No. Lens Minimum Maximum — 201/ ical Maximum at20mA_ Dw 
ULTRA BRIGHT E90 Translucent 200.0mcd1000.0mced 30° 1.85V 2.50V 660nm 2 
RED | 
HIGH EFFICIENCY £91 Translucent 20.0mcd 100.0mcd 30° 2.00V 2.50V 625nm 2» rae Pan fos 
RED : 
YELLOW E92 Translucent 20.0mcd 70.0med 30 2.10V 2.50V 590nm 2 : : 2 
ULTRA BRIGHT £95 Translucent 700.0mcd1300.0med 30° 2.00V 2.50V 595nm 2 
YELLOW 
GREEN E93 Translucent 20.0mcd 70.0med 30° 2.20V 2.50V 565nm 2 : ; 
PURE GREEN E94 Clear 10.0mcd 40.0mcd 30° | 2.25V 2.60V 555nm 2 


Tape and Reel packaging is standard, 1500 LEDs per reel. 
Surface Mount LEDs also available with 5V or 12V internal resistor) 


Luminous Intensity Viewing Forward Voltage Junction Peak 
Part at 20mA Angie at20mA Capacities Wave Lgth 


No. Lens Minimum Maximum 2061/9 Typical Max (V=0f=1MHz) at 20mA Dwg 


tarsal E70 Translucent 80.0mcd 120.00med 120° 1.85V 250V 95pF 660nm 3 3 _ 
Peeg es E71 Translucent 12.5mcd 30.0med 120° 2.00V 250V 12pF  625nm~ 3 
YELLOW E72 Translucent 8.0mcd 20.0mced 120° 2.10V 2.50V 10pF 590nm 3 
GREEN E73 Translucent 12.5mcd 30.0med 120° 2.20V 2.50V 45pF 565nm 3 
BLUE E74 Translucent 2.0mcd 8.0mcd 120° 4.5V 5.5V 100pF 430nm 3 
ORANGE E78 Translucent 12.5mcd 40.0mcd 120° 2.00V 2.6V 15pF 610nm 3 


Tape and Reel packaging is standard, 1500 LEDs per reel. 


Low Profile Surface Mount LEDs 


Luminous Intensity Viewing Forward Voltage Junction Peak 4 wm 
Part at 20mA. Angle at20mA Capacities Wave Lgth | | A 5 
No. Lens Minimum Maximum 201/2 Typical Max =0f=1MHz) at 20mA Dw z = 
ULTRA BRIGHT 0 a 
RED E510, E520, £530 Trans. 40.0mcd 70.00mcd 120 1.85V 2.50V 95pF 660nm 4, 5, 6 ul 
eeu E511,£521,E531 Trans. 5.0mcd 12.5med 120° 2.00V 2.50V  12pF 625nm 4,5,6 § mal pos 
YELLOW E512, E522, £532 Trans. 3.2mcd _8.0med 120°. 2.10V__2.50V 10pF 590nm 4, 5, 6 ‘a 


GREEN E513, E523, E533 Trans. 3.2mcd_ 12.5med 120° 2.20V_ 2.50V 45pF 565nm 4, 5, 6 
Tape and Reel packaging is standard, 2000 LEDs per reel. 


Surface Mount LEDs 


Luminous Intensity Viewing Forward Voltage Peak 
Part at 20mA , Angle at 20mA Wave Lgth 7 
No. Lens Minimum Maximum 201/9 Typical Maximum at 20mA Dw 
one E80 Translucent 70.0mcd 100med 90° 1.85V  _2.50V 660nm = 7 
a Alona E81 Translucent 12.5mcd 20.0mcd ~ 90° 2.00V 2.50V 625nm 7 
YELLOW E82 Translucent 5.0mcd 20.0mcd 90° 2.10V 2.50V 590nm 7 
GREEN E83 Translucent 8.0mcd 20.0mcd 90° 2.20V _——-2.50V 565nm 7 


Tape and Reel packaging is standard, 1500 LEDs per reel. 


Let us help you find the right light source for your application 

Engineering Catalog and drawings avaifable on request at ) | 

800 West Cummings Park « Woburn MA 01801-6355 USA Gilwa 
www.gilway.com - email: sales@gilway.com 


Fax: 781-938-5867 Telephone: 781-935-4442 Technical Lamp. 


EEM 1999 For manufacturers’ sales offices, see yellow pages Be1111 


2460 __LAMPS, LIGHTS, & INDICATORS | 2460 


Right An le/Side Lightin Surface Mount LEDs 


: Luminous Intensity Viewing Forward Voltage Junction Peak 
Part at20mA- Angle at20mA Capacities Wave Lgth 
No. Lens Minimum Maximum 201/o T ical Max (V=0f=iMHz) at20mA Dw 


ULTRA BRIGHT | | 
E540 Translucent 40.0mcd 70.00mcd 120° 1.85V 2.50V 95pF 660nm 1 
RED eee we : m 
RED. —s«4T Translucent = 5.0med 12.5med 120° 2.00V 250V  12pF_ = 625nm_—t 
YELLOW E542 Translucent 3.2mcd 8.0med 120°. 2.10V_2.50V__—10pF 590nm_ 1 — 
GREEN E543 Translucent _3.2mcd_12.5med 120° 2.20V__2.50V__45pF 565nm__ 


Tape and Reel packaging is standard, 2000 LEDs per reel. 


Surface Mount LEDs, SOT-23 Package 


Luminous Intensity Viewing Forward Voltage , Peak 2 
Part at 20mA Angle at 20mA Wave Length 
ee No. Minimum Typical 2601/2 Typical Maximum at 20mA Drawin ei ey ‘ 
RED E40 1.0mcd __3.5med 140° 24V 2.8V_ 635nm 2 = D 
YELLOW £41 1.0mcd 3.0mcd 140° 2.1V 2.8V — — 585nm 2 


GREEN £42 1.0med 3.0med _—_—140° 21V2.8V 565nm 2 
Tape and Reel packaging is standard, 3,000 per reel. + | 


Bi-Color Surface Mount LEDs 


Luminous Intensity — _ Viewing Forward Voltage Peak 


7 Part at 20mA Angle ' at 20mA Wave Length 3 . 
No. Lens Minimum Maximum 2601/2 ~=s Typical Maximum at 20mA Drawing 
RED & E76 Clear «= 12:5mcd = 32.0med = 120° 2.0V 2.5V 625nm 3 “LE 
GREEN 12.5mcd $2.0med_ _120° 2.2V 2.5V 565nm i = 
RED & E86 White 8.0mcd 50.0med 90° 2.0V 2.5V 625nm 4 
GREEN Diffused 8.0mcd__50,0med__—_—90° 2.2V 2.5V 565nm ee 


Tape and Reel packaging is standard, 1500 LEDs (E76), 1000 LEDs (E86), per reel. 


Neon Glow Lamps (Standard and High Brightness) 


Breakdown V aE 
Part Color Color Circuit Maximum Current Series Resistor Average 
No. Off On Voltage AC DC mA med 115V 220V__—siLife (hours) Diameter Drawin 5 
N513 Clear Red 115/220 65 90 0.3 1.4 150KQ 480KQ 30,000 3.2mm 5 
N515 Clear Red 115/220 65 90 0.3 1.4 150KQ 480KQ 40,000 4.2mm ss —s- 
N516 Clear Red 115/220 65 90 0.3 1.4  150KQ  480KQ 50,000 5.2mm 


N526 Clear Red 115/220-6590 0.3 1.4 150KQ 480KQ 50,000 6.0mm 
N517 Clear Red 115/220. 95 135 10 °5.0 47KQ 150KQ 20,000 3.2mm 
N519 Clear Red 115/220 95 135 10 5.0 47KQ 150KQ — 20,000 4.2mm 
N520 Clear Red 115/220 95 135 10 5.0 47KQ 150KQ 25,000 5.2mm 
N522 Clear Red 115/220 95 135 1.0 5.0 47KQ 150KQ 25,000 6.0mm 


Green Glow Lamps 


O71 {OT {O71 [Or FOU [O11 On 


Breakdown V 6 
Part Color Color Circuit Maximum Current Series Resistor Average 
No. Off On Voltage AC DC mA med 115V_  220V_ Life (hours) Diameter Drawin = > 
N507 White Green 115/220 80 - 0.6 3.0 85KQ. 120KQ 20,000 3.0mm 6 
N527 White Green 115/220 85 110 1.2 3.0 47KQ 120KQ 15,000 4.2mm 6 
N521 White Green 115/220 85 110 1.2 3.0 47KQ 120KQ 15,000 9.2mm 6 
N523 White Green 115/220 ° 85 110 1.2 3.0 47KQ 120KQ 15,000 6.0mm 6 —— aI 


Axial Lead Lamps 


PartNo. Volts Amps M.S.C.P. Hours _FilamentType MOLD Drawing 7 D 
7163 5.0 115 0.15 40,000 C-8 17.5 3.2 7 _— — ee 
7160 6.3 .100 0.16 9,000 __ C-8 24.5 5.0 <a se i 
7161 12.0 100 0.40 5,000 _ C-8 20.0 4.2 7 7 MOL 
Cold Cathode Fluorescent Lamps (custom sizes also avaliable) 
Part Starting Lamp Current Brightness Effective Life Inverter 8 


No. Voltage Voltage mA nt cd/m? Length(mm) Hours 5V 12V._Drawin 
| FL9065 500Vrms 220Vrms 5.0 26,000 min. _ 35 min 10,000 IN5Vi IN12V1_ 8 
| FL9096 500Vrms 300Vrms = ‘45.0 26,000 min. 65min 10,000 IN5V1 IN12V1_ 8 


Let us help you find the right light source for your application 
Engineering Catalog and arawings available on request | 
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T-3/s Subminiature Lamps 


Part No. Part No. Part No. 3 
Volts Amps M.S.C.P. Hours Wire Lead 1 Flanged 2 Bi-Pin 3 
5.0 .060 .05 100,000 6833 8913 7114 Py 
5.0 .060 15 3,000 6153 6183 7115 
5.0 075 09 25,000 7133 8828 7116 L : 
5.0 115 20 5,000 7102 7123 7119 9 
12.0 .060 15 16,000 L51 L52 L53 
14.0 .050 13 16,000 L54 L55 L56 
28.0 024 10 16,000 L57 L58 L59 
T-1 Subminlature Lamps 
Part No. Part No. Part No. 
Volts ‘xinos M.S.C.P. Hours Wire Lead 4 Flanged 5 BI-Pin 6 
5.0 021 034 10,000 6022 8022 7022 
5.0 .060 15 5,000 6150 6180 7265 6 
5.0 075 09 25,000 713 714 7714 5 
5.0 115 2 f- 15 40,000 715 __718 7715 4 
5.0 125 22 5,000 7216 7239 7268 
10.0 027 10 10,000 7218 7240 8095 
12.0 060 15 16,000 7219 32 8097 
14.0 065 15 16,000 8114 8112 8098 
18.0 026 15 16,000 7220 7241 8099 
28.0 024 15 16,000 6838 6839 7839 
T-13/4 Subminiature Lamps 
Part No. Part No. Part No. Part No. 
Volts Amps _M.S.C.P. Hours Wire Lead7 Flanged8& Grooved9 Bi-Pin 10 
3.0 03 02 1,800 2156 7329 7343 7358 
5.0 06 15 5,000 3151 3150 3152 3149 
5.0 145 15 40,000 2203 7335 7348 7362 
5.0 19 45 1,000 8784 7334 7350 7363 7 9 
6.0 04 03 10,000 1730 345 8705 7945 
6.0 _.20 60 1,000 1784 328 337 7328 a 
6.0 22 63 3,000 1784L 7337 337L 7365 8 
6.3 04 02 50,000 2180 380 7351 7380 
6.3 20 40 50,000 2181 381 379 7381 
6.3 20 55 3,000 2112 349 398 7349 
10.0 014 002 10,000 1869 344 709 7344 
10.0 04 08 5,000 2107 367 397 7367 
11.0 022 03 10,000 8946 7338 7353 7369 
12.0 04 12 10,000 2174 304 7354 7394 
14.0 08 30 50,000 2182 382 _386 7382 
14.0 08 50 750 1705 330 336 7330 
14.0 100 50 10,000 2162 8918 393 7373 
18.0 04 15 10,000 2102 370 346 7370 
22.0 04 30 2,000 8425 459 457 7459 
28.0 04 20 50,000 2185 385 7355 7374 
28.0 04 30 25,000 2187 387 388 7387 
28.0 04 34 7,000 1764 334 7327 


327 
: Additional subminiature lamps available. Please call for details 


Focused Lens-End Lamps 
Color Temp. Vacuum Filament ase 


PartNo. Volts Amps Lux ° Kelvin Hours r Gas T T Drawin 11 

L005 2.5 350 1,550 2,200 25,000 V C-6 Brass ik panes oases EE (9 
L1023 2.5 350 2100 2,240 15,000 V C-6 Brass 11 

L1006 3.5 450 1,600 2,230 30,000 G C-6 Brass 11 

L1024. 3.5 560 3,800 2,490 4,500 G C-6 Brass 11 ee 
L1021 3.5 600 12,000 2,850 400 Krypton C-6 Brass 11 7 
L1030 3.5 1.2 16,000 2,950 150 Halogen C-6 Brass 11 

L1007 5.0 160 880 2,300 12,500 V C-2R Brass 11 ren, ams es 10) 
L1025 50  .240 1,200 2,450 10,000 Vv C-2R Brass 11 | 

L1041 5.0 1.35 17,000 2,800 1,500 Halogen C-6 Brass 11 


Let us help you find the right light source for your application 


Engineering Catalog and drawings available on request 
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| ~ Filament Part No. Part No. = 
_ Volts Size Am 1S M.S.C.P. ‘Hours T Wire Lead 1 Bi-Pin2 ss 1 
5.0 T-3/4 0.115. 0.150 _ 40,000 CC-6 4115 _4115-2A a 
5.0 T-1 0.045 0.060_ 10,000 CC-6 1045 1045-9A 
5.0 T-1 0.060 0.050 _. 100,000 CC-6 1600 1600-9A 2 | 
50 ‘T-1 0.115 0.150 40,000 CC-6 1150 1150-9A ces i 
5.0 T-1 0.140 0.200 18,000 CC-6 1088 1088-9A 
MR3 Reflector Lamp Assemblies 
Part | Life Filament haat 
_Number Volts Amps_ M.S.C.P. Hours T Reflector Drawin 
1150-3 5.0 0.115 0.150 40,000 CC-6 Polished Aluminum 3 
1088-3 5.0 0.140 0.200 18,000 CC-6 Polished Aluminum 3 
Relative Spectral Radiation 
3 


= —) 
Yi 


Also available with threaded reflector and lamp base 
for easy customization of focal distance. 


Halogen Lamps 


Part Color Temp. Filament Dimensions Base 
No. _ Volts Watts Lumens (° Kelvin} Hours Type D MOL LCL Type Drawing 3 


L7387 6.0 10 180 3,150 _ 100 C-6 9.0 30 19.5 G-4 3 
L6402 6.0 10 130 2,850 2,000 C-6 9.0 30 19.5 G-4 3 
L6414 6.0 10 150 2,950 1,000 C-6 9.0 30 19.5 G-4 3 
L7388 6.0 20 420 3,200 100 C-6 9.0 30 19.5 G-4 _3 
L7394A __ 6.0 20 325 2,950 2,000 C-6 9.0 30 19.5 G-4 3 
L6415 ‘12.0 10 120 2,800 2,Q00 C-6 9.0 30 19.5 G-4 3 
L6416_ —-12.0 15 210 2,900 _1,000 C-6 9.0 30 19.5 G-4 3 
L7401 ‘12.0 20 420 3,150 250 C-6 9.0 30 19.5 G4 3 
L7404__—-12.0 20 350 3,000 2, 000 C-6 9.0 30 19.5 G-4 3 : 
L7414A 12.0 35 260 2,900 2 ,600 _C-6 9.0 30 19.5 G-4 _3 
L7389A 12.0 50 900 3,000 2,000 C-6 11.0 44 30.0 GY6.35 4 
_L7386A_ 12.0 75 1,400 3,000 2,000 C-6 11.0 44 30.0 GY6.35 «4 
_L7390A_ 12.0 100 2,000 3,000 2,000 C-BAR6 11.0 44 30.0 GY6.35 4 
L7407_ 120 100 3,000 3,400 50 C-BAR6 11.0 44 30.0 G6.35 | 4 
L6405_ 24.0 ~—«150 4,700 3,400 50  C-BAR6 13.5 50 32.0 G6.35 4 
Halogen poscion Lamps 
Color Temp. _Life 5 
- Part Degrees In Filament en Base 
No. Volts Watts Lumens Kelvin Hours MOL LCL T Drawin 
L7418 24.250 6,750 3,290 300 C-Bar-6 ‘aE 57 33 _GY6.35 5 
L7419 36 400 14,000 3,400 90 C-Bar-6 180 60 36 _GY6.35 ) 
L7420 36.400 10;500 3,250 300 C-Bar-6 19.5 60 36 _GY6.35 5 
17421 120 100 1,900 3,000 200 CC-6 13.5 50 30 GY6.35 e) 
L7422 120 150 3,300 3,050 200 CC-6 13.5 50 30 GY6.35 .) 
L7423 120 250 9,750 3,100 300 CC-6 16.050 33 GY6.35 2. 


Let us help you tind the right light source for your application 
Engineering Catalog and drawings available on request 
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MR11 and MR16 Halogen Lamps with Dichroic Reflectors 
Color Temp. Life 
Part Degrees in Filament Beam Dimensions Lamp 
No. Volts Watts Kelvin Hours Type Angle MD MOL Type Drawing 
L518 6.0 10 2,925 2,000 C-6 11° 36 35 GZ4 1 1 
L524 6.0 20 2,925 2,000 C-6 10° 36 35 GZ4 1 
L517A 12.0 12 2,925 2,000 C-6 8° 36 35 GZ4 1 MOL 
L519 12.0 20 2,925 2,000 C-6 11° 36 35 GZ4 1 
L514 12.0 35 2,950 2,000 C-6 12° 36 35 GZ4 1 
L526 24.0 20 2,925 2,000 CC-6 15° 36 35 GZ4 1 
L515 12.0 20 2,925 4,000 C-6 11° 50 45 GX5.3 1 
[520.120 42 3,050 4,000 C-6 12° 50 45. GX53 1 sae 
L521 12.0 50 3,050 4,000 C-6 13° 50 45 GX5.3_- 1 
L522 12.0 65 3,050 4,000 C-6 13° 50 45 GX5.3 1 
L523 12.0 75 3,050 _ . 4,000 C-6 14° 50 45 GX5.3 1 


MR16 Halogen Lamps with focused Ellipsoidal Dichroic Reflectors 


Color Temp. Life 


Part Degrees In Filament Focal Dimensions Lamp 

No. Volts Watts Kelvin Hours Distance MD MOL T Drawin 
L6408 12.0 75 3,000 1,500 C-8l 32 50 42 GZ6.35 1 
L6409 (EKE) 21.0 150 3,250 200 CC-6 44 50 45 GX5.3 1 


Halogen Lamp Holders 


Part No. Halogen Lamp Base Types 9g 
H9901 G-4, GZ4, MR-11 
H9941 G-4, GZ4, MR-11 
H997 G-4 

H912 GY6.35, G6.35, MR-16 
H701 GY6.35, G6.35, MR-16 
H910 G6.35 

H881 G6.35, GZ6.35 
H997 1 GY9.5, Snaplock 
H705 GZ6.35, MR-16 
H706 GX5.3, MR-16 
H867 ; GY5.3, MR-16 
H989 GX5.3, MR-16 
H9431 R7s 

HT258 Bayonet Double Contact 
H707 MR16 


H708 MR11 


Halogen I[lluminators 


Part No. For Lamp Types Maximum Diameter Maximum Length Material Drawin 13 
MR1100 MR11 2" 31/9" CAST ALUMINUM 13 
MR1600. MR16 23/4" 3°/g" CAST ALUMINUM 13 


Let us help you tind the right light source for your application 


Engineering Catalog and drawings available on request Ps 
800 West Cummings Park e Woburn MA 01801-6355 USA Gilwa 
www.gilway.com - email: sales@gilway.com : 
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HAMAMATSU 1 -800-430 -0404 


CAMO TRE ROR S HOSE ERE OREO H ROR EEES ESO EE EEO EE SETH ESE SEES EOES EEE SHEE ERSTE HH OE REESE ET OOEE EEE ET HEHSE EER ESEREEHSEOE SHEE OSEEEEEEEEE SESE ES EPH SEROHEE TEES EE EEE RHEOEOEOEHH TEES ERE SEDESEOE HSER ERESHEEF OOOH ESOS EEE HEE DEER EEE 


Main Office / U.S.A. 360 Foothill Road Bridgewater New Jersey 08807-0910 


AVALANCHE PHOTODIODES * CCD’s * CpS PHOTOCONDUCTIVE CELLS * INFRARED DETECTORS * LAMPS 
LINEAR IMAGE SENSORS *® PHOTODIODES * PHOTO-IC’S * PHOTOMULTIPLIER TUBES ® ULTRAVIOLET DETECTORS 


SUPER QUIET 
XENON LAMPS - 
CONTINUOUS 
MODE 


[Part Number | Wattage | Guaranteed life” | Average lie | An Gap | Nokes 


*or 1 year, whichever comes first 


SUPER QUIET MERCURY-XENON LAMPS - 
CONTINUOUS MODE 


L2481 500 hours 1000 hours Barium-Impregnated Electrodes 


*or 1 year, whichever comes first 


METAL HALIDE 
LAMPS 


15431 575 W 3000 hours | Double Halogen Cycle 


L6046 — 250 W 1000 hours | Double Halogen Cycle 
L6002 150 W | 1000 hours - Double Halogen Cycle 


PLEASE CALL 1/800/430/0404 FOR ADDITIONAL SPECIFICATIONS AND LITERATURE 
B-1116 See us on the World Wide Web at http://eemonline.com _ EEM 1999 
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HAMAMATSU /-S00-450 -0404 


Main Office / U.S.A. 360 Foothill Road Bridgewater New Jersey 08807-0910 


AVALANCHE PHOTODIODES * CCD’s * CpS PHOTOCONDUCTIVE CELLS * INFRARED DETECTORS * LAMPS 
LINEAR IMAGE SENSORS *® PHOTODIODES * PHOTO-IC’S *© PHOTOMULTIPLIER TUBES * ULTRAVIOLET DETECTORS 


60 W 
XENON FLASH 
LAMPS 


16604 20 Million Flashes Borosilicate Glos 


*or 1 year, whichever comes first 


ACCESSORIES FOR ABOVE LAMPS 


E6647 Trigger Socket ae 28.5 Dia x 73.5 mm_ | High Voltage Transformer/Voltage Divider/Capacitors 


C6096 24 v DC 49 x 108x174 mm_ | Output V: 300 V to 2000 Vde/Stability: +0.1 max. 


E6611 Cooling Jacket | 24vDC 62.0 Dia x 175 mm_ | Must be used for the operation of more than 15W input 


Exclusive Main Discharge Capacitor 


XENON FLASH 
LAMPS WITH 
INTEGRAL 
REFLECTOR 


Max Rep Rate | Guaranteed Life*| ArcGap | Bulb Diameter_| Notes 


L4633 100 Hz 500 Million Flashes w / Conversing Reflector 


*or 1 year, whichever comes first 


POWER SUPPLIES FOR ABOVE LAMPS 


Applicable Lamps Restos Sin Size Input Voltage ee 
| 187x102x45 mm __| x 102 x 45 mm 24v oavDe. | OEM Style, Output Capacity: 15W 
265 x 210 x 60 mm 110 v AC Bench-top Style 


154 x 75 x 43 mm 12vDC OEM Style, Output Capacity: 5W 
100 x 29 x 25 mm 12vDC OEM Style, Output Capacity: 1OW 


*Trigger socket sold separately 


All Hamamatsu Xenon 
Flash Lamps* 


PLEASE CALL 1/800/430/0404 FOR ADDITIONAL SPECIFICATIONS AND LITERATURE 
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IDEA, Inc. 1300-8 Pioneer Street, Brea, CA 92821-3728 
Tel: (562) 697-4332 ° Fax: (562) 690-1352 800-LED- IDEA 


WWW. ledidea. com email: sales @ledidea.com. 
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IDEA, Inc. 1300-B Pioneer Street, Brea, CA 92821-3728 ss 
Tel: (562) 697-4332 Fax: (562) 690-1352 800-LED-IDEA 
www.ledidea.com email: sales @ledidea.com e 


3.2+.5 
ae (0:36) aoe Visit our home page ra at 32h5t—e1 (0:36) ae 
Ago for the latest Items 61 
ot or: A a4 i ED http:/www.ledidea.com °* 
en + 
ea G621B G63B & G65B 
Positions ——- 31.5 (1.24) —— | 
gw OOOO at” aan 7 
MiMi éy test a2 56 
r ier r Fe | ace 
G67B , N _@731B/ 
0 In 2 N G751B 
{3 il? 085) + ial 2 ) matt 
G751B het | 2.54, | lea “From = 
"i 65) 114. re 0.5 Positions 
(0. 578) 
G48B G68B Gece. 
| a | T 7 


8.5 5 
G1973B bi-color & G1972B “0. 20 11 (0.43) r 


. a 
G973B bi-color & G972B 10 8 rel = 
ref ig. 
Anodes 
; G72B 


T_ 4.3 ~ 
G2178B 
G993B bi-color & G992B 7A 
12.5 


3-leaded 2-leaded Avion 
lamps 245 1078 


bi-color 
See us on the World Wide Web at http://eemonline.com Be1119 


EEM 1999 


2460 | LAMPS, LIGHTS, & INDICATORS 


IDEA, Inc. 1300-B Pioneer Street, Brea, CA 92821-3728 | 
os Tel: (562) 697-4332 —_ Fax: (562) 690-1352 §00-LED-IDEA 


www.ledidea.com email: sales@ledidea.com 
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fe NNTER-MARKET nconronsreo 


MODULAR INDICATORS 
eC Panel hole: 9.0mm @ 


gt 


150 


+ | 
+ MODEL 101 


Modular concept provides low cost and great versatility. Rubber bushing snaps into 
9mm panel cut out. Lens then snaps into bushing from front while light source fits in 
from behind. 


UNIVERSAL INDICATORS 


MODEL 150 MODEL 151 


Attractive, low cost plastic assembly, mounts in 7mm hole with nut and washer 
supplied. Square or round in a variety of light sources and colors. 


MODEL 806 


MODEL 807 MODEL 808 


Mounts in 8mm panel hole. Models 805 and 806 mount with supplied nut and 
washer. Models 807 and 808 are snap-in. Variety of light sources and colors. Avail- 


1946 Lehigh Avenue 
Glenview, IL 60025 
Tel: 847 / 729-5330 
Fax: 847-729-4849 


SOLID STATE INDICATORS 


MODEL 406 MODEL 407 MODEL 440 


MODEL 405 


All available in chrome plated brass or black anodized except 405 which is chrome 
only. Low current LED lamp. Model 406, 407 and 440 also available in 5, 12, and 24V. 


MODEL 1001 MODEL 1002 


Provides maximum light output in compact area. Mount in 10mm panel hole with 
nut and washer supplied. Available in 6, 12, 24, 110 and 220V. Square or round in 
a variety of light sources and colors. 


MODEL 1501 MODEL 1502 


Large indicator lights mount in 15mm panel hole with provided nut and washer. 
Available in wide variety of light sources and colors in 6, 12, 24, 110 and 220V. 


able in 6, 12, 24, 110 or 220V. 


MODEL Al IMLEC INDEXER 
PUSHBUTTON FRONT 
MOUNT The Imlec Indexer is a 
bi-directional push indexing front 
mount switch, §/16” in width. Iden- 
tical in size to our popular MF 
switches. With snap together 
banking and snap-in panel 
mounting. Pushbuttons above 
me and below the legend allow the 
Re user to add or subtract from the 
count. 

These 10- or 16-position 
switches are available in all pop- 
ular codes. 


MODEL IF 
INTERMEDIATE FRONT 
MOUNT A rugged front mount 
switch with large digits, '/2” wide 
module. Snap-in front mounting 
hardware. Available in most pop- 
ular 10- and 16-position codes. 
Matte black finish with white 
legends on black wheel stand- 
ard. Gloss finish, other wheel 
colors and legends available. 


available. 
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THUMBWHEEL SWITCHES 


MODEL BI MINI INDEXER 
PUSHBUTTON FRONT 
MOUNT The Mini Indexer is a 
bi-directional push indexing 
front mount switch. 0.30" in 
width. Similar to our Imlec 
Indexer but smaller in size. 
Features snap together banking 
and snap-in panel mounting. 
Pushbuttons above and below 
the legend allow the user to add 
or subtract from the count. 

Available in most popular 10- 
position codes. 


MODEL IR 
INTERMEDIATE REAR 
MOUNT Rugged rear mount 
counterpart to our IF model, 
with large readable digits, '/2" 
wide module. Available in most 
popular 10- position codes. 
Most black finish with white 
legends on black wheel stan- 
dard. Gray bodies, gloss finish, 
other wheel colors and legends 
available. 


MODEL MF 
MINIATURE FRONT MOUNT 
The MF is our most popular, low 
ee cost, 5/16” wide Thumbwheel 
Switch. Slim, attractive, snap-in 
panel mounting requires no 
panel mounting hardware. 
Available in all popular 10- and 
16-position codes. Matte black 
s finish on high impact moldings, 
with white legend on black wheel 
standard. 


MODEL MR 

MINIATURE REAR MOUNT 
Popular rear mount switch, ‘/2” 
* wide module but lower profile 
than IR model. Available in 
; matte black in most popular 10- 
position codes including Deci- 
: mal, BCD, and BCD plus 

Complements. 


DIGITAL COUNTER DCL300 


The Model DCL300 Digital Counter has four three-inch high digits composed of 18 individual LEDs. 
Provides exceptional visibility to 60 feet even under high overhead lighting conditions. Accepts your 
switch closure through miniature jack provided to count up to 9999. 

Ideal for any counting applications where results need to be seen from a distance. Eliminates need to 
be within several feet of counter to monitor production. Creates competition between similar 
assembly lines to improve output. 
Incandescent styles with 4, 6, 9, and 12 inch digit heights to accept BCD or analog input also 


See us on the World Wide Web at http://eemonline.com 


MODEL TR 
THIN REAR MOUNT 
» For applications that require a lot 
R of switch in a small space, these 
a” 5/15” wide TR switches are ideal. 
Rear mount counterpart to our 
popular MF front mount 
switches. 
Available in most 10-position 
r codes including Decimal, BCD, 
BCD plus Complement and 
Complement only. 


Contact us today for free catalogs, 
including complete specifications and 
ordering information. Your Fax request 
will be handled same day. 
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If it Lights & You Need It, We Have It! 
JKL Miniature L Lamps & Lighting Products 


JKL Components Corporation 
offers the broadest selection of 
lamps and lighting accessories in 
the industry. We’re a just-in-time 
supplier to many of the nation’s 
highest volume OEM companies, 
and our facilities are certified to 
ISO 9001. Choose from over 5,000 
JKL standards from stock. We also 
have the capability to produce 
customs, modified standards and 
complete assemblies. Call today! 


Lamps for Automation Neo-Wedge® PC Board Lamp System Socket/Lamp Assemblies & Harnesses 
A revolutionary design breakthrough This patented design allows direct mount- JKL offers a wide selection of standard 
permits JKL to utilize glass envelope lamps _ ing of lamp assemblies into a PC board with lamp sockets and socket/amp assemblies 
safely and reliably with automatic insertion a quarter turn twist/lock action, reducing for wedge base and bi-pin lamp sizes 
equipment. For the first time, this provides labor costs and eliminating a// secondary —_ ranging from T1-1/2 to T3-1/4, available for 


a practical and cost-effective solution to assembly operations. They are available in’ _ delivery from stock. JKL also can provide 
the time-intensive problems of manual a variety of configurations, including a multiple socket assemblies, custom 
lamp insertion in applications which are double contact version for single-sided produced to your specifications. High 
otherwise totally automated. Available in boards that assures positive contact temperature sockets, specials, and com- 
high volume quantities on special order to whether the lamp is pointing up or down. _ plete design assistance are also available. 
your specifications in surface mount or Ultra-bright gas filled lamps oe for 

through board designs. 2900 hours. — 


JKL: One Source for All Your Lighting Requirements 


e Miniature Fluorescent Lamps e Colored Silicone Lamp Filters e Xenon & Krypton Hi-Intensity Lamps 
- Wedge Base Lamps .  @Miniature LED Devices ¢ Narrow Spectrum Ultraviolet Lamps 

e LED Indicators & Displays ¢ Neon Glow Lamps ¢ Medical & Optical Lamps 

e Miniature PC Board Lighting ¢ Sub-Miniature Indicator Lamps e Aircraft Lamps & Accessories 


e Incandescent Lamps | ¢ Automotive Miniature Lighting 


¢ Quartz Halogen Lamps 


CALL NOW! 800/421-7244 


LOOK NOW! www.jkllamps.com COMPONENTS 
SALES & ENGINEERING REPRESENTATIVES CORPORATION 
AVAILABLE NATION-WIDE FOR PERSONAL 13343 Paxton Street, Pacoima, California 91331-2376 
CONSULTATION AND EVALUATION Tel 818-896-0019 © Fax 818-897-3056 
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JKL — World’s Broadest Line of 
Miniature Fluorescent Lamps & Inverters 


Choose from the widest selection 
of miniature cold cathode, hot 
cathode and ultraviolet fluores- 
cent lamps in the industry. JKL 
Lamps provide space-saving solu- 
tions for complex lighting require- 
ments, offering up to 20,000 hours 
life at standard operating current 
and providing extremely stable 
electrical and optical characteris- 
tics. They also provide variable 
brightness, cool operation and low 
power consumption in a light- 


weight, low profile design. They 


are vibration and shock resistant JKL produces many fluorescent lamps NOT listed in EEM, in diameters from 3mm and lengths 
to over 100 Gs. Wide selection of up to 360mm, in CCFL, HCFL and UV models. Contact JKL engineering services for your 


particular requirement. 
standard inverters. All available 
from stock. Call today! 


COLD CATHODE FLUORESCENT LAMPS ULTRAVIOLET FLUORESCENT LAMPS 
Lamp Lamp _ Starting Nom. Arc Starting Lamp Output Life 
PartNumber Dia. Length Voltage Watts Voltage Intensity LifeHours PartNumber Dia. Length Length Voltage Watts mW/cm2_ Hours 
(mm) (mm) (Vrms) @5mArms (yn) (cd/m2 (Typ) (mm) (mm) (mm) (Vrms) @5mArms @25.4mm_ = (Typ) 


BF325-22 30 . 25 165 0.83 400 19,000 7,500 BF825-UVi 30 25 11 140 = 0.70 0.30 3,000 
BF350-20 30 50 165 0.93 400 28000 20,000  BF850-UVi 30 50 20 195 0.98 0.30 5,000 
BF3100-20 30 100 270 1.35 665 28,000 . 20,000  BF3100-UV1 3.0 100 70 2/0 1.35 0.25 5,000 
BF3228-21 3.0 228 460 2.30 1150 28,000 20,000 BF38240-UVi 30 240 210 900 =. 2.50 0.20 3,000 
BF3360-20 3.0 360 785 3.93 1500 28,000 20,000 BF959-UVI/3 9.0 59 30 150 =0.75 0.15 8,000 
BF650-20 65 50 170 0.85 390 6,500 20000 ~— 2 2 2} 2 2 2 72 2727272020200 


BF6100-20 6.5 100 200 1.00 500 6,500 20,000 INVERTERS FOR FLUORESCENT LAMPS 


BF6200-20 6.5 200 290 1.45 725 6,500 20,000 inverter Part Number input Voltage 
BF6262-20 65 262 350 et Oo 875 6,500 20,000 BXA-501/Kit 5VDC 
NOTE: Many other Standard JKL Fluorescent Lamps and Lamp Inverters are available BXA-12529 12VDC 
from Stock. Please contact JKL Customer. Service if you do not find your required part. BXA-12563 Dimming 42VDC 


—_—____ 


17+2mm LENG) ————— 
(TYPICAL) DIAMETER 


JKL: One Source for All Your Lighting Requirements 
¢ Miniature Fluorescent Lamps e Colored Silicone Lamp Filters ¢ Xenon & Krypton Hi-Intensity Lamps 
e Wedge Base Lamps ¢ Miniature LED Devices e Narrow Spectrum Ultraviolet Lamps 
¢ LED Indicators & Displays e Neon Glow Lamps e Medical & Optical Lamps 
¢ Miniature PC Board Lighting ¢ Sub-Miniature Indicator Lamps ¢ Aircraft Lamps & Accessories 
¢ Quartz Halogen Lamps e Incandescent Lamps ¢ Automotive Miniature Lighting 


CALL NOW! 800/421-7244 


LOOK NOW! www,jkllamps.com COMPONENTS 
SALES & ENGINEERING REPRESENTATIVES CORPORATION 
AVAILABLE NATION-WIDE FOR PERSONAL 13343 Paxton Street, Pacoima, California 91331-2376 
CONSULTATION AND EVALUATION Tel 818-896-0019 © Fax 818-897-3056 
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: Sa oo : oa | ane = 


aa ee , 
me! tate 
THIN LINE TYPES — | Sacre 


CARTRIDGE TYPES 


a 


TT 


STANDARD 
VOLTAGE TYPES WEDGE Z 
| 7 CREW 
AUTO LAMPS BASE BASE 
| y ! LENS END NEONS 


TELEPHONE SLIDE BASE — ALL TYPES ALL GLASS. 
| | INTEGRAL BI-PINS 


O== CE o— 


SUBMINIATURES MINIATURES MICRO MINIATURES 
SILICONE COLOR FILTERS — SOCKETS — SOCKET PINS 
APPLICATIONS: 


Aerospace, Visual Communications, Automotive, Telephone 
Lighted Switches/Keyboards, Card Readers, Appliances, Backlighting, PC Boards 


Full Range of Voltages: 1.5 to 120.0 Volts 
All Military and ANSI Standards Apply 


Complete Economy Line for Commercial Applications 


LAMPTRONIX® Co., Ltd. 


When Quality Is Preferred 


81 N. WILLIAMS ST. ¢ CRYSTAL LAKE, IL 60014 U.S.A. 
TELEPHONE: 815 / 455-0400 FACSIMILE: 815 / 455-7916 


DESIGNERS — MANUFACTURERS — DISTRIBUTORS 
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Luminescent Systems, Inc. 


(G03) 448-3444 © Fax (603) 448-3452 


101 Etna Road e Lebanon, NH 03766 ¢ Phone 
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LUMITEX 
Woven Fiber- Optic 
Backlighting for 


im LCD’s Membrane switches 
Mi Rubber keypads li Control panels 


Courtesy DYNALAB, INC. 


Cable Options — Cables may be pre- 
formed to reduce space requirements 
and eliminate panel stress. Multiple 
Lumitex technology provides panels may be connected to a single 
li Long life ll Low power consumption ll High imiensity soutee Coch Panels OseticmolNe 


lications. 
i Uniform light emissions Hi Heat/EMI free SpPlcations 


Courtesy NORAND INC. 


| —————__»—_ CABLE ___,.___ = FERRULE 


aareeey | LENGTH LENGTH 
LAMP LAMP LIFE) 3 
SOURCE TYPE PARTNO. ‘TYPE POWER HOURS | 
aid {@3n e an —+|WEB a 


WEB dimension usually 1/2 panel width. 


Tas 


(22.86) 


LED Cis em LED LUMITEX 165 Red 2.2VDC,25mA  —-40,000 
ST-200 ST-250 LUMITEX 172. Green 1.7VDC,20mA —_50,000 | 
HOLDER <== HOLDER LUMITEX 156. Yellow 2.2VDC,20mA 50,000 ALTERNATE | (2 
a LUMITEX 152 Amber 2.0VDC, 20-50mA 100,000 CABLE | tl 
De | 340 ALIGNMENT 
: DC2-20mA Incandescent 5V, 20mA 10,000 
EA DC2-60mA — Incandescent 5V, 60mA 25,000 
eae DC2-115mA Incandescent SV, 115mA 40,000 > 
(6.35) (15.88) 
BB1-1.5 Incandescent 12V, 1.5 Watts 15,000 Acti Cable Benerarie may be arestet 
BB1-2.5 Gas Filled  5V, 2.5 Watts 5,000 


BB1-4.22 Gas Filled 4.5V, 4.5 Watts 17,000 MATERIALS 


BB1-4.85  § GasFilled 5V, 4.85 Watts 15,000 Fiber Core — Polymethyl Methacrylate 
8-2 Fiber Cladding — Fluoropolymer 
pre ee BB2-1.5 Incandescent 12V,1.5Watts 15,000 + Weft — Acrylic Monofilament 


= ay an 72 BB2-2.5 Gas Filled  5V, 2.5 Watts 9,000 Fiber Temperature Range: 
pl a BB2-4.22 Gas Filled  4.5V, 4.5 Watts 17,000 = -80°C to +85°C 


ie Se enous ig — BB2-4.85  GasFilled  5V.4.85Watts 15,000 


For a complete catalog 

or technical assistance 

call (440) 243-8401, 1-800-969-5483, 
Fax (440) 243-8402 

E-Mail: info@ Lumitex.com 

Website: www.Lumitex.com 


Lumitex Products are covered by Patents and Patents Pending 


Lumitex’, Inc. 


Light...in any form 


8443 Dow Circle 
Strongsville, OH 44136 


© 1993, 1996 Lumitex, Inc., all rights reserved 
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Mechanical Features 


1” x 2” panel with single LED 


Lumitex’s new SolidState molded lighting technology Missle neeke OU nerang rs 


provides uniform, high output backlighting with very low 
power. Designed for use with standard LCD modules as 
well as chip- on-glass or “tab” driven LCD’s, this patented 
product is ideal for high volume applications where power, 
brightness, and cost are prime design considerations. 
Several patented features provide higher output with 
less power than traditional light pipes, arrays and EL’s. 
Custom LED’s and a unique “transition” area spread - 


the light uniformly across the active area in a very thin LCD and conductive Ro 


rubber keypad lit 


package. Mechanical holding features may also be designed with 2 red LED’s Ny oe ports dpe 
into the backlight to mount the LCD or other components, | for holding LCD 
reducing assembly and material costs. Electrical Data | 


Panels as large as 3.5” x 5.0” can be uniformly backlit with Maximum recommended current 30mA (75°C). 


as few as 5 LED’s. Smaller panels designed for use with 1 or idt lati _ , 
2 line LCD modules require only a single LED. Single panels and ight output ation can allow higher RMS current 


can light LCD and keypad combinations with as few as 
2 LED’s, greatly reducing the power required to backlight 
cellular phone or remote control products. 


Technical Data | , Red 
Maximum Output Area Length (L) | | _ Amber 
6 inches when lit from one side (152. 4mm) | | Yellow-Green 
12 inches when lit from both sides (304.8mm) _ Blue 
(requires transition length on both sides) | 
Maximum Output Area Width (W) 12 inches (304. 8mm) T L 


Minimum Thickness (D) .060 inches (1.5mm) — 

Minimum Boundary (B) .060 inches (1.5mm) 

Minimum Transition Length (T) .5 inches (12.7mm) 
Transition is dependent on LED 
spacing (E) and length (L) | 


Contact Lumitex for specifics. 
Materials — 
Optical grade acrylic is standard 
for panel. Polycarbonate is 02 (.5mm) 100 
available upon request. tad) eal Viewing Area Boundary 
Standard LED 


Lead Connector Options 


mal Uncut (.9" to 1 0") - sy 
Panel 
, : : Pass | 2.5.x 0.95 
f 3.3x 1.10 
Backlight 
| Eee 4.0 x 1.40 
| 6.0 x 1.20 


6.0 x 0.80 
1.9 x 0.40 


{ | 0.7 x 2.60 


- Note: Outputs in foot-Lamberts measured with LED’s ereaiing at 28mA. 
zi ie .040 Minimum © 1998 Lumitex, Inc., all rights reserved 


es 420 Mini . Lumitex Solid State is covered by US Patents 5005108 
alge, For more information or 


and 5136480 and other patents pending 
Backlight technical assistance 


a Panel call (440) 243-8401, 
{| oo iA? | 1-800-969-5483 or 
p 7 a | Fax (440) 243-8402. 


Lumitex’, Inc. 
Light...in any form 


8443 Dow Circle 


E-Mail: info@ Lumitex.com Strongsville, OH 44136 


Contact Length Website: www. Lumitex. com 
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ELITE” THE NEXT GENERATION OF 
MetroMark ELECTROLUMINESCENT TECHNOLOGY 


_ LEADING EDGE INDUSTRIES 


LIT TO WITHIN .025 
OF EDGES. 


BRIGHT UNIFORM LIGHT 
OUTPUT WITHOUT BUS BARS. 


EXTREMELY FLEXIBLE 
AND DURABLE. 


SELECTIVE DEPOSITION 
PUTS LIGHT ONLY 
WHERE YOU WANT IT. 


MULTIPLE COLORS 
IN ONE LAMP, 


INDEPENDENTLY ADDRESS- 
ABLE SEGMENTS. 


MOISTURE AND HUMIDITY 
RESISTANCE WITHOUT 
ACLAR™ PACKAGING. 


GREATER EFFICIENCY 
PLUS LONGER LIFE. 


Vaceeconsensccnreneestenserseressc: 0) Mitt Cheeni she nen n tne nnn Sent ihn Stn hen nn enn ee ht ort eee te. ee eer eee eee eer ee er rere. erred 


~ WWW.METROMARK.COM 


Be1128 For manufacturers’ sales offices, see yellow pages -EEM 1999 


2460 


LAMPS, LIGHTS, & INDICATORS 


POLYWELD” TECHNOLOGY Gives ELITE” GREATER 
DESIGN FLEXIBILITY AND AFFORDABILITY 


MetroMark’s ELite » 


new generation of electroluminescent 


product line is a 


(EL) lighting that gives engineers, 
designers and developers design flexi- 
bility and cost effectiveness never 
before possible. Thanks to our propri- 
etary PolyWeld™ technology, ELite 
offers new opportunities to incorporate 
cool, bright, uniform panels of light into 
a wide variety of OEM and consumer 
applications. 

The PolyWeld process allows 
selective deposition to create ELite 
lamps in any shape, so they’re more 
efficient to operate and cost effective to 
produce. The PolyWeld process also cre- 
ates an extremely thin polymer lamp that 
cannot delaminate, giving unsurpassed 
flexibility and durability. Plus, ELite is 
highly resistant to moisture and humidi- 
ty, even without Aclar’’ packaging. 


“TSO-BASED” 


EEM 1999 


QUALITY CONTROL STANDARDS 
DELIVER THE HIGHEST LEVEL FOR QUALITY 
AND CONSISTENCY IN EL LIGHTING. 


11574 ENCORE CIRCLE e 


Yxy Color System 
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OQuR ELITE PRODUCT LINE OFFERS 
ENGINEERS A BROAD RANGE OF 
COLOR OPTIONS. 


A WORLD OF NEW 
APPLICATIONS 


Thanks to our patented processes, you 
can independently address different seg- 
ments within the same lamp, without 
using adjacent space. ELite also allows 
for large illuminated areas without bus 
bars, and termination at any location on 
the lamp for enhanced compatibility 
with membrane switches and LCDs. 
MetroMark is ready to provide you 
all the support you need, from consul- 
tation to fast, low-cost, soft tooled pro- 
totyping. And our high-speed produc- 
tion capacity and [SO-based quality 
control standards will meet the most 
stringent requirements. Call us with 
your specifications, and we’ll show 
you how ELite lighting will have you 


seeing EL in a whole new light. 


(800) 680-5556 .- 


See us on the World Wide Web at http://eemonline.com 


MINNETONKA, 


2460 


MetroMark 


LEADING EDGE INDUSTRIES 


FAX: (612) 935-5718 
MN 55343-8862 
WWW.METROMARK.COM 
Be1129 
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201-784-8867 @ Fax: 201-7 


180 OLD TAPPAN ROAD, BLDG. 6, SUITE #1 © OLD TAPPAN ¢ NEW JERSEY 07675 
ELECTRO-LUMINESCENT LIGHTING 


VOLTAGE; VOLTAGE/ 
BRIGHTNESS CURRENT DENSITY 


Film 


Transparent electrode layer 


Light emitting layer 


Dielectric layer 


Rear electrode layer 
Film : 


| FEATURES 


A Thickness of 1.0mm~1.3mm A Flexible and light weight 
A Uniform brightness A Low power consumption 
A Safe to shock 


APPLICATIONS 


MAX 320mm 


IMO YS 


A Backlight for LCD A Light for various signals MAX 250mm 
A Interior decoration and indications omm~ 
> Smm~25mm 


CCFT BACKLIGHT (COLD CATHODE FLUORESCENT TUBE) 


eae: - FEATURES 
A 20% higher brightness A Slim and light weight 


Backlight Unit With Original GROOVE than a conventional unit A Low power consumption © 


a Light Guide Panel | 


STRUCTURE 


A Backlight for various signals, 
indicators and advertisement 


A STN and TFT LCD backlight 


(EDGE LIGHT TYPE) SPECIFICATIONS 
: UGHT EB 
DIFFUSION LIGHT GUIDE PRISM ; . 
5 (ca er rer Pe ON ele 

REFLECTION FL GROOVE PATTERN | SPBL-100-20n-1 | 2osxis0] 2 | 4 | 400 | 85min. | 10,000 _| 
LAMP COVER | SPBL-079C-30P-1 | 160x120] 3 | 1 | 1400 | a5min. | 10,000 | 
| SPBL-098C-40P-1 | 200x150] 4 | 4 | 1400 | 85min. | 10,000 _| 
| SPBL-098C-40P-2 | 200x150] 4 | 2 | 2300 | 90MIN. | 10,000 _| 


| SPBL-129C-80P-2 | 260x200] 8 | 2 | 2800 | s0MIN. | 10,000_ 


Lamp provides light into the edge of Li ht Guide Panel. By the ) 
iy ck : ; 3 : : | SPBL-146C-80P-4 | 290x230[ 8 | 4 | 2600 | =90MIN. | 10,000 _ 


optically designed GROOVE pattern of LGP, light.is emitted and 


scattered on the surface of LGP most efficiently. * Any size is available. — * Model number (SPBL-098C-40P-1) 
Dist fin and renecion fimimerove bres seo ane a | gL, guNmNE OKIT O98 Ne nasoaL se no 
uniformity of the backlight unit. - 1: ONE LAMP 
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201-784-8867 @ Fax: 201-784-8932 


180 OLD TAPPAN ROAD, BLDG. 6, SUITE #1 © OLD TAPPAN ¢ NEW JERSEY 07675 
COLD CATHODE FLUORESCENT TUBE 


LAMP OVERALL EFFECTIVE LAMP LAMP AVERAGE 
MODEL DIAMETER LENGTH LENGTH CURRENT VOLTAGE BRIGHTNESS LIFE 
(mm @) (mm) (mm) (mA) (Vrms) (cd/m?) (Hr.) 


PAwerweniowraow [ao OCC CdS 
[_Hwetwawwiowzeow | 20 —*| 0 ~if Sted C*dTSCitBOC*S~SC*~*«BOOSCSC*dSC*“‘i OCS 
340 
130 
HMBSS(NTOW)1900 
HMBSS(NTOW)2206 470 


290 
220 
380 
250 
240 


A High brightness and high color rendering A Small size and light weight (Lamp diameter 2.0~5.8mm @, Overall 


(Three-band fluorescent material is used.) length 50~400mm.) 
A Low consumption of electric power. A For LCD back light 
A Long life (Average 1000~2000HTr. in each standard current.) It is most effectively used for LCD back light due to the characteristics 
A Low heating (10~25deg. in each standard current.) of high brightness and high color rendering. 
A Excellent vibration and impact resistance. A For reading faxes 
A Adjustable brightness through use of dimming circuit. It is suitable for reading due to stable luminous intensity distribution. 
(Lamps current 1mA~) A For erasers of copying machines. 


A For other displays. 


HMBS 3 BOOW 22 C (QU 


y y y y Y y 


Lamp type Lamp Emitted Overall Electrode Emitted 
diameter color length type color type 


Lamp diameter 


Lead wire 


Overall length 


MYTECH CORPORATION « Phone: 201-784-8867 ¢ Fax: 201-784-8932 
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Indicator Lamps 
Led OXUCLH/63 Oxy 
LED Indicator Lamps | 27 om 2mm fiat 


Fresnel Lens 


| Features “= ; . ia Crinkie Washer 

| Combines low cost with high performance | | ‘ane 

| 5 colors - including AlGaAs red a5 pee Nun 10.0, 

| ‘Rugged metal body construction ) | Body 1/4" ME 9mm ieee deca: 
Corrosion resistant | 3 Terese Thread 


Applications _ Terminations 


Industrial : 
| "Permanent way safety equipment i 
aes ° 2.54 mm (0.1") 
*Mimic/mosaic panels sim Gre 
4 2.54 mm (0.1") 


| ¢Indoor/outdoor Nom Crs 


Luminous Intensity Typical (mcd at 20 mA) Viewing fees ahs | Red | Amber Yellow 
AlGaAs . 
Type No. Mead | Red [Amber] vetiow | Green ea Forward current(MA) | 39/99 | 30/25 | 30/25 | 20/15 
ee ee ee ee isti 
2.2 


Optical = [OXL/CLH63 maxiyp 
Characteristics 

typ 

ax 


(0.551°) Min 


7mm 
") 7 


1.2 
(0.05 


ae] 
joxueuneo Sd Oe fe ee ze fae] (Al Types) Forward votage™ [ae | 22 | 22 | 
foxueLneon | 200 a8 || tao 20] Rae Recah 
| Wavelength - all types typical | 637, | 626 | 602 | 585 | seo | m 


Environmental: Op. & Storage Temp: -20°C to 70°C, Mounting details: Chassis thickness: 5mm (0.197”) max, recommended mounting | 
| torque: 1 Nm (0.74 Ibf ft) Materials: Body OXL/CLH/80/-: brass-nickel plated, OXL/CLH/63/-: aluminium (optional - black anodised), | 
Nut: brass - nickel plated Styles/Options: reflector, wide angle, focussed or wide angle emitter, anodised black body | 


@10 mm Superbright Indicator Lamps Bewerentaz OXLICLHM00/P 


‘Features : 
«Unique fresnel lens, increasing brightness and viewing angle 
eLow profile panel mounting _ | : 
¢5 superbright colors including AlGaAs Red Crinkle Washer ee 
*Rugged brass, black chromed body 


€ 
fe} 
Zz 
- Lans Lens 


Nut 13 A/F 


*ESD protection for semi-conductors | ms Nut 13 A/F 
Applications | | Thread 


*High reliability panel indicators E M10 x 0.75 : Thread 
*High brightness alarm indications ’ M10 x 0.75 


Cathode 
(- Ve) 


Dimension in mm 


Luminous Intensity Typical (mcd 20 mA) 
AlGaAs 
Pee] wo [onaesorfowe] TO 
i 00 Forward current (mA 
Characteristics max./typ 
Forward voltage (v) typ @ 
20 mA 


OXLICLHMOO/P/CL| 300 | 130 | 135 | 165 | 35 | Reverse voltage (v) max 


Environmental: Op. & Storage Temp: -20°C ta 70 °C, Mounting Details: Chassis thickness; 1.5mm min, Recommended mounting torque: 
1Nm Materials *Body: brass - black chromed *Nut: aluminium alloy *Terminations: silver plated or tin lead 
Styles/Options: tinted or water clear lens; voltage options available; Sunlight readable; optional 5 V to 28 V integral resistor. 


Segmented Indicator Lamps Types 2/OXLILH23/— 5 asm 3 
| ; 7-3 | ) | and 3/OXL/LH23/- te { 
| Features 


«Independently addressable 2 or 3 segments . oeddian 
| (IP64 splash proof Gene 

*Ruggedised black chrome plated brass body 

*Replaces three single indicators - saving panel space and assem- 


bly costs. , 
. ° Mounting hole @ 
Applications 10.15mm (0.340") Terminations 


*High density panel application | 

*Logic status indication - | | segment Cole pedi [Nesom Green| Bie! | 
. eee Luminous Intensity (per segment) [Luminous intensity, typical (mcd) at20mA | 10 | 12 | 15 | 10 | 
Battery status indicators siaainmin oman Ciena 


*3 phase indicator Electrical Characteristics Forward Voltage, typical (Vd.c. 

«Shaft rotation indicators: Maximum reverse voltage (Vd.c. 

Environmental: Op. & Storage Temp: -40 to 80°C, Sealing: BS5490 IP64, Mounting Details: Chassis Thickness: 8.0mm (0.315”), 
Recommended Mounting Torque: 1Nm (0.74 1bf ft), 

Materials *Body: brass, black chromed sLens: polycarbonate «Nut: aluminium alloy Options: Wide range of color combinations 
including blue, sunlight readable; low current LED's. | - 


Oxley Inc. 25 Business Park Drive, PO Box 814, - ) , 
Branford, CT 06405, USA ISO OOO? 
Tel: (203) 488-1033 Fax: (203) 481-6971 e-mail oxlieyus@aol.com | | , 
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Indicator Lamps 


Military Sealed Indicator MIL80 range lamps, types PS/LH/8- and STRILH/8- 


Features 

| ‘High brightness, reliability 

| ‘Rugged glass and metal construction 
| Sealed to IP 68 

«100% screening and burn-in 

| «Military temperature range 

| “Full color range 

Applications 

| -Military vehicles | 
*Battlefield and tactical communications equipment 
| Safety critical industrial environments 


@13.1 mm (0.516”) max 


Lens 
Shroud 
Shroud 


Sealing 
Ring ~ 


6.5mm 


Sealing 

Ring 
Nut 10 mm 
(0.394") A/F 


Body 


Nut 10 mm 
(0.394”) A/F 


Body 


(0.433") (0.256") 


11mm 


-VE 


| love (red) -VE (white) 


Terminations 14 mm (0.551”) to 
20 mm (0.787”") long 


Terminations 8 mm (0.315”) 
to 11 mm (0.433”) long 


PSILH/8, STRLH8 


Re 
Luminous Intensity PS/LH/8, STR/LH/8 
Typical (mcd at 20 mA) |PS/LH/8/SB, STR/LH/8/SB 1000 | 120 
Electrica! Forward Current (mA) max/typ| 30/20 


Characteristics (all Forward Voltage (v) typ 
types) [Reverse Voltage (vy) max | 5.0 


Bipolar Multichip 


Environmental 
Op. temp:-40 to 85°C, Storage temp: -55 to 100°C, Sealing: BS2011 Pt2.1 Qa at 30 psi (=20m water) BS5490 IP 68 


Mounting Details: Chasssis thickness: 3.2mm (0.126”) max, recommended mounting torque: 1 Nm (0.74 Ibf ft) 


Materials 
*Body & nut: aluminum alloy «Shroud: aluminum alloy-black anodized «Washer: tin plated beryllium copper alloy *Sealing ring: PTFE 


*Lens: glass 
Styles/Options Electrostratic screen, choice of terminations 


Sub Miniature Lamp 


Features 
‘Ideal where panel space is at a premium 
°7.5mm (0.295") dia. low profile package 
| “Sealing to BS 5490 IP67 
Attractive anodised bezel 
| *High reliability-100% screened 
«IC compatible low current capability 
*100% screening and burn-in 


Applications 
*Portable instruments sOutdoor displays «Cockpit/crew station 
indicators/NVG users *Control/power consoles 


OXL/MIL50/- RANGE a 
(0.238% AIF | me 


—1 mm (0.039”) 


ee 
ES 
nN 


~1 mm (0.039") 


(0.177") max 


of 
Panel sealing gasket 
Crinkle Washer“ _” 
@7.5 mm (0.295”") max /” 
Nut 6 mm 
(0.236") A/F 


Anode denoted b 
red mark adjacent 
to termination 


M5 x 0.5 
1 mm (0.433") 
max 


(0.433”) max 
Thread 


jimm 


Terminations 
0.45 mm (0.018") nom 
xX 12 mm (0.427”) min 


denotes anode 


Terminations — 
0.45 (0.018") nom | | } 
x 12 mm (0.427") min g 
a} j= 2.54mm (0.1’) E 
Nom CRS 2.54 mm (0.1") & 
Nom CRS 


(0.0477) Typ 


Type 


Type Reed [Yellow | 
JOXL/MIL5O (and-/SES)| 20 | 20 | 
aE es 


2 
ce a 

EO me 
OXLIMIL5ORAF | 4 [4 | 4 | - 


Luminous 
Intensity 
Typical (mcd 
at 20 mA) 


or 


Electrical 
Characteristics 


OXL/MIL50/SB 


OXL/MILSO/NVG10 Forward Voltage (v) 


Reverse Voltage (v) max 


| Environmental: Op. and storage temp: -40 to 100°C, sealing: BS 2011 Pt 2.1 Qa at 15 Psi (equivalent to 10m water) BS 5490 IP 67, 
| Chassis thickness: 1 mm (0.039") - 4mm (0.157”), recommended mounting torque: 0.5 Nm (0.37 Ibf ft), mounting hole: @5.0mm + 
| 0.1 - 0.0 chassis should be clean and free from burrs 


| Materials 
*Body & nut: aluminium alloy «Sealing Ring: fluorocarbon rubber *Shroud: aluminium alloy - black anodised *Lens: glass 


Styles/Options: diffused or clear lens (superbright); sunlight visible; electrostatic screen; NVG compatible 


ISO. 9002 


Oxley Inc. 25 Business Park Drive, PO Box 814, 
Branford, CT 06405, USA 


Tel: (203) 488-1033 Fax: (203) 481-6971 e-mail oxleyus@aol.com 


See us on the World Wide Web at http://eemonline.com 
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Para Light (USA) Corp. | | TOLL-FREE: 888- LED-PARA or 
515 Ww Allen Ave., Hid ¢ San Dimas, CA 91773 | a —533- 7272 

909.305.2393 © FAx: 909.305.2389 | | 


LIGHT 
“PARA LIGHT ELECTRONICS CO., LTD.” was established at According to the requirement of customers, Dynamic Ra of 
1987 chiefly manufacturing Light Emitted Diode series prod- PARA LIGHT are forging the way ahead technological capability 
ucts-as “LED LAMPS, SEVEN SEGMENT DISPLAYS, DOT MATRIXS, in order to develop new products, design and development of 

LED LIGHT BAR & LCD BACK LIGHT.” After ten years of efforts automatic machineries & new facility. Not only has developed 

based on the purpose of automatic manufacturing fo promote —_ifs own automatic production process but also designed and fab- 
the marketing with high quality products and truehearded after _ricatéd the equipments used in production and testing. We can 
sale-services, it’s to be one of the leading optoelectronic compo- _ provide a’completely reliable products because of High Grade 

nents manufacturer & main supplier for users of domesticand Quality Control. 

oversea market all around the world. 


| ee al Call or Fax us for our 
Selection Guide —http://paralightled.com _ latest catalog 


Fa 


LCD Back Light & LED Light Bar 


Custom Design 
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MEMBRANE SWITCH 
PANEL BACKLIGHTING BACKLIGHTING LCD BACKLIGHTING 


OVERLAY, we LCD DISPLAY 
TACTILE DOME j 


OR ELASTOMERIC 
KEYPADS 


MEMBRANE SWITCH 


Major Advantages of Backlighting with Poly-Optical Products, Inc., offers a diverse line of standard 


Plastic Optical Fiber Devices: and custom plastic optical fiber products, including: 
¢ Low Power - from 2VDC, 30mA ¢ Lumileen® plastic optical fiber  PolyGlo® & UniGlo® panels 
¢ Uniform Brightness ¢PolyStamp® ribbons _ ¢ Data transfer devices 
¢ Thin Profile (.013") * OptiBeam® light sources | ° OptiBright® scintillating fibers 
¢ EMI & Heat Free ¢ LumiGlo® large core optics e image & light guides 
e Low Tooling, NRE, Assembly & ¢ Scanners ¢ PolyBright® molded 
maintenance cost acrylic light pipes 


COMPARISON OF PLASTIC OPTICAL FIBER BACKLIGHTING WITH ALTERNATIVE TECHNOLOGIES 


5,000,000 actuations temperatures of 40°C+ and 
on a membrane switch 


Longevity Excellent. Fiber Optic Panel | Poor. 1,000 to 4,000 hour “half| Excellent. 20K to 100K hours.} Good. 10K hours 


does not wear out. life". Significantly less for Heat reduces life 
Minimal Thickness 


humidity of 80%+ 


Electro Magnetic Yes Yes | 
Interference (EMI) 

Tooling Minimal with fast . Expensive with long M-derate cost with High cost with long lead time 

| turnaround lead time for changes good turnaround 

Cost per square inch &.20 to $1.00 $.80 to $2.00 $2.00 to 4.50 $.50 to $1.50 

of active area + light source + inverter cost ‘+ inverter cost 
Maintenance Replace bulb Replace entire Requires module Disassemble and 

EL panel dis-assembly replace bulb 


DC/AC Power inverter Yes at $2 to $12 per unit No Yes at $6.00 to $20 
Required per unit 
Excellent . 


Durability Excellent. Very rugged 
instalation Solder or Connector Connector 


Power Consumption Varies by light source. Moderate to high High Moderate to high 
LED, vacuum, gas filled, 
and halogen 


Moisture affect Dark spots and shortened We [Minimal —SSSC=* Minimal 
Shetife degradation [No ives NON 


Heat Generation None at light panel. Minirhal. Heat at inverter Moderate None at light source. 
Heat at remote light source . Heat at inverter 
Wide Variety Limited to LED colors White only 


Poly-Optical’ Products, Inc. 
Let There Be Light® 
17475 Gillette Avenue Irvine, CA 92614-5633 
® Phone 949/250.8557 Fax 949/250.1840 


www.poly-optical.com 
E-mail: popi@ix.netcom.com — 


Staridard green or white. 
Custom colors available 
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El S C H U RT = fe indicator Lights — nt * ISO 9001 / ISO 14001 


Without LED (For 3mm T1 ae With LED (3mm T1 or 5mm T1-3/4) 


or 5mm MW -3/4 LED) 


Pcb mount standoffs 


Without LED (for 3mm T1 LED) With LED (3mm T1) With LED (3mm T1) 


Pcb mount standoffs 


For 3mm T1 or 5mm For 3mm T1 LED Panel mount holders for Panel mount holders for 
T1-3/4 LED incandescent lamp 12V or 3mm T1 LED 
7 24V, with solder terminals 


Pcb and panel 
mount Indicators 


With internal reflector With external reflector 


Panél mount indicators 
(3mm LED) 


Solder terminals 


With internal reflector (sealed or unsealed) With external reflector (sealed or unsealed) 


Panei mount indicators 
(5mm LED) 


Solder terminals 


For order numbers, pricing, samples and technical information contact Schurter at 707-778-6311; 
Fax 707-778-6401; E-mail info@schurterinc.com; Website http:/;www.schurterinc.com 
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Lamps: 
Halogen, Xenon, Krypton, 


Fluorescent & Incandescent 
STANDARD OR TO YOUR SPECIFICATIONS 


e Lamps for your most demanding 
applications. 


e Aircraft, automotive, instrument, 
and indicator lights in the widest 
range of voltages, amperages, 
candlepowers, bases and filament 
types. Gas-filled or vacuum. 


e All lamps engineered and tested 
for the maximum brightness and 
service life in any application. 


e Over 70,000 OEM components- 
Direct from our overseas factories 


e On Time Deliveries- We deliver to 
meet your deadlines. We won't 
make you a promise that we can't 
keep. 


Shokai's problem solving engineers are 
ready to help. Work samples, as well as assis- 
tance with designs to your specs are available. 

“When you need OEM quality components 
specify SHOKAI. We are an American compa- 
ny, with over 30 years experience manufactur- 
ing and importing components from the Far 
East. We understand your needs. 

We control every aspect in the manufactur- 
ing of our products. We consistently ensure the 
highest standards of production and design. All 
of which results in an assortment of quality 
components designed fo meet our customers’ 
every requirement. 

That's why more and more components 
engineers & purchasing managers have turned 
to SHOKAI. 

We encourage you to challenge us with 
your exact requirements. You can count on 
SHOKAI for consistently superior quality, com- 
petitive pricing, and unbeatable values for 


exactly the part you want without compromis- 


ing your design fo accept second best. 
Call, fax or write us for all your component 
needs. 


We Make Your Ideas Profitable” 


SHOKAI" 


FAR EAST LTD. 


9 Elena Court ¢ Peekskill, NY 10566 
914-736-3500 ¢ Fax: 914-736-3656 


See us on the World Wide Web at http://eemonline.com 
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Color code for general-purpose industrial resistors 


' 


EIA/MIL Resistor Color Codes | 


Wide first band denotes 


’ 


wirewound resistor 


Second digit 
First digit 


Color code for general-purpose wirewound resistors 


Color 


Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Gray 
White 
Gold 
Silver 
No color - 


Multiplier 


1 
10 

100 

1000 
10,000 
100,000 
1,000,000 
10,000,000 


0.1 
0.01 


Tolerance 


1% 
2% 
3% 
4% 


H I+ It I+ 


Tolerance 
Multiplier 


Example: 3 


Yellow (4) 
Violet(7) 
Red(00) 


Gold(+5% 


|Wide first band and blue 
ififth band denotes flame- 
‘proof wirewound resistor 


=470092 +5% 
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The Sloan 
Company 


Indicator Lights 


“The Touch of Brilliance in Panel Design” 


INCANDESCENT REPLACEMENTS 


SNAP-IN 


Custom LED’s ALL TYPES OF INDICATORS 


90° LED 
- @ WATERPROOF / SPLASHPROOF 
e 12 VoLT LED apnea, e MIL SPEC 
SuPer BRIGHT WuitE LED’s «CUSTOM 
ULTRA BRIGHT BLUE LED’s «Low Cost 


@ SUPER BRIGHT RED, GREEN, YELLOW, AMBER ie 
CELEBRATING Our 4074 YEAR 


Be SLOAN 4885 Colt Street, Unit B, Ventura, CA 93003 Website: www.sloancorp.com 


precision Optoeiectronics Phone: (805) 676-3200 FAX: (805) 676-3206 E-Mail: sloancomp @ aol.com 
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2460 


By SLOAN” 4835 Colt Street, Unit B, Worture: CA 93003 


Phone: (805) 676-3200 


Precision Optoelectronics 


FAX: (805) 676-3206 


_ Website: www.sloancorp.com . 
E-Mail: ee aol.com 


PANEL MOUNT FRONT RELAMP INCANDESCENT OR LED 


MODEL 102-SI 


7/32 =—-17/64 
DIA. DIA. 


This is the two-terminal version of the basic 102-SI Model. It is created 
by the addition of special insulating hardware (above) which includes a 
solder lug as the second terminal. 


NOTE 1-Both the 102S and the 102SI are available in four body styles: 

S-(above) provides a bright hex flange on the panel, SK-is a knurled flange, SS-a short low- 
profile hex, and SR-(above left) a small, plain flange. 

NOTE 2-The 102S and 102S! are available in several lens styles: Q, QB, DSC, DS, STD. 
(Contact Factory) 

NOTE 3-The 102 series can be furnished in a waterproof version, and can be RF 
shielded. (Contact Factory) 


PANEL MOUNT FRONT RELAMP 
INCANDESCENT OR LED 


Q,QB,0S,DSC - 


7/8 MAX. 
25/64 KE eee od 


[PANEL MAX. 


= — 1 
Lacy tig 12 7/1632 —— LENS 
HEX KUT THREAD \ RECEPTACLE 


A two-terminal, front-relampable indicator light designed to use the T-1 
3/4 midget flange based incandescent bulb or LED. An internal silicone- 
rubber pressure-pad maintains electrical contact inside the lamp body. 
It also provides an effective moisture seal front to back. 

NOTE: Available in lenses styles: Q, QB, DSC, DS, M and MB. 


MATERIAL & PROCESSES 
BODY-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 Delrin per LP-392 
LENS-Lexan LP-393 Butyrate LP-349 Nylon MIL-A-8 
Nickel Plate QQ-N-290 Anodize MIL-A-8625 - 
HDWE.—Brass SAE 72 Nickel Plate QQ-N-290 
TERMINALS—Brass SAE 72 Tin Plate MIL-T-10727 


T-1 UNBASED INCANDESCENT/LED 
PANEL MOUNT FIXED LAMP 


MODEL 109 


-090 + 7. 
BOOY 10-32 UNF- al] 


A 4/8 TYP 
| ee Hil i; 
DIA. 
PANEL 
THICKNESS ft = uk 
8 
MIN k= Ls ey -360 —v} > .02 


The new flush mount design can be used only with any T-1 size, LED or 
incandescent lamp, including the new super bright LED which gives lumi- 
nous intensity and color never before possible in the T-1 size. LED colors 
include white, blue, red, green and amber with red, green amber, clear and 
white transparent and translucent lens, and are available with or without 
a resistor and RFI shielding. The incandescent models offer the brightness 
and variety of incandescent colors, including red, green, amber, blue, 
white and clear with either transparent or translucent lens, and the option 
of RFI shielding. 


MATERIAL & PROCESSES 

BODY-—Brass SAE 72 Nickel Plate QQ-N-290 

LENS—Lexan LP-393 

TERMINALS-26 AWG Stranded Cu. MIL-W-16878 24 AWG Solid Cu. MIL-W-16878 
HARDWARE-Brass SAE 72 Nickel Plate QQ-N-290 


Be1140 


07 +.02 
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MODEL 855-SI 


3/4 MAX.- 
5/16 amy 
PANEL MAX.| | bea 


SHOULDERED INSULATOR 
\ 3/8-32 THREAD 


TERMINAL LUG |) Fat INSULATOR 


The 855-S! Model is the two-terminal version of the 855-S Model. It is 
created by the addition of special insulating hardware (above) which 
includes a solder lug as the second terminal. 

NOTE: Available in a variety of lense styles Contact factory for more 
information. 


MATERIAL & PROCESSES 

BODY-Brass SAE 72 Nickel Plate QQ-N-290 Nylon MIL-M-20693 

LENS—Lexan LP-393 Butyrate LP-349 Nylon MIL-M-20693 Brass SAE 72 
Aluminum 2024-T4 Nickel Plate QQ-N-290 Anodize MIL-A-8625 

TERMINALS-Brass SAE 72 Nickel Plate QQ-N-290 


PANEL MOUNT REAR RELAMP 


INCANDESCENT OR LED 
eens: PANEL 
MAX. 


MODEL 107 
tho | contact 
"hea ; a NS anes NUT 


12-40 THREAD 
BODY 


Designed for rear replacement of T-1 size midget flanged base incan- 
descent or LED lamps. Rugged construction allows operation at severe 
conditions. Available in different lens configurations. The two terminal 
version is the 107-SI. 


PANEL MOUNT FIXED LAMP 
LED 


MODEL 205 


—— 35 /64-—++—- 7/16 —+ 


| po a pte —a 13/64 
PANEL ~~ 3/64 


| |GATHODE 


‘ 11/4 as 
WIRE WRAPT 
: > APIm 
15/64 POSTS N 


FLAT WASHER 


This Series incorporate a red, green or amber T-1 size LED in an all-metal 
threaded body. Available with wire leads or wire wrap™ terminals. Two kinds of 
color contrast lenses are provided. When unlit, the white or clear lens material 
alone is visible. When lit, the color LED shows through plainly, giving the 
appearance of a lens which changes color. Built-in dropping resistors allow 
these units to be powered from sources up to 14VDC. Model 205 available with 
superbright LED. Available with flat sided “D” body for consistent terminal loca- 
tion and ease of tightening. *Gardener—Denver 


5/16 DIA. 
7/32 DIA. 
——t 


12-40 UNS THREADED BODY 
INTERNAL TOOTH LOCKWASHER 


MATERIAL & PROCESSES 

BODY-Brass SAE 72 Nickel Plate per QQ-N-290 

LENS—Lexan LP-393 Nylon MIL-20693 

TERMINALS-Phosphor Bronze 3/4 Hard Tin Plate per MIL-T-10727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 
HARDWARE-Brass SAE 72 Spring Steel per MIL-W-6986 Nickel Plate per QQ-N-290 
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SLOAN 4835 Cott Street, Unit B, Ventura, CA 93003 


Phone: (805) 676-3200 


Precision Optoelectronics 


FAX: (805) 676-3206 


2460 


Website: www.sloancorp.com 
E-Mail: sloancomp @ aol.com 


PANEL MOUNT LED 


MODEL 252 


‘he 
4 rs he 


Vf 5 
“— —. 
~ \egel 


Utilizes hermetically sealed solid state LEDs with high brightness and 
wide viewing angle. Can be supplied with standard, JAN Qualified, or 
JANTX LEDs. It can also be supplied with a current limiting resistor 
depending on your particular requirement. The Model 253 is supplied 
with an O-ring for proper panel sealing. 


SNAP-IN PANEL LED 
MODEL 150 


The 150 Model incorporates a LED in a variety of colors. The press snap-in 
design requires no mounting hardware and is designed for a 5/32” mounting 
hole. Supplied standard with 6” wire leads, although any length may be ordered. 
This model can also be supplied with a current limiting resistor. 


SNAP-IN PANEL MOUNT 
MODEL 776 


Model 776 snap mount indicator is available in LED, Neon and incan- 
descent lamps. Choice of colors included: Red, Green, and Amber. 
Suggested mounting hole diameter is 8mm. Avallable in a variety of 
voltages. 
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PANEL MOUNT FIXED LAMP 
HI-BRIGHT LED 


MODEL 207 


Ue ee pte eT MAX. 
~ optope” _gMAX. PANEL b-1/16 
CATHODE |_| THICKNESS 


hp aeneeae 
‘WIRE WRAP™ 2 
post .o25sa. HEX. 1/4-40 THREADED | BODY 
DIA. INTERNAL TOOTH 
FLAT WASHER 19/92 OA WASHER 


Utilizes a T-13/4 Hi-Bright LED. Permits 180° visibility, up to 100 mcd. 
The lens incorporates Fresnel rings and flutes which allow maximum 
distribution of light output. Also available with plain lens (no flutes or 
rings). Termination is by wire leads or wire-wrap™ post. Built-in drop- 
ping resistors allow these units to be powered from sources up to 28 
VDC. Bodies can be rounded or “D” type. 


MATERIAL & PROCESSES 

BODY-Brass SAE 72 Nickel Plate per QQ-N-290 Nylon per MIL-M-20693 

LENS-Lexan LP-393 

TERMINALS-Phosphor Bronze—3/4 Hard Tin Plate per MIL-T-10727 

Wire per MIL-W-16878 24 AWG Solid Cu. 26 AWG Stranded Cu. 

Hardware—Brass SAE 72 Spring Steel per MIL-W-6986 Nickel Plate per QQ-N-290 


SNAP-IN PANEL LED 
MODEL 240 


PANEL 
THICKNESS 


This model uses high brightness LEDs mounted in easy press to fit bod- 
ies. Ideal for fast production, this model presses into place permanent- 
ly, eliminating the need for mounting hardware. Uses straight terminal 
leads to which wires can be soldered directly or the leads can be 
hand soldered into PC boards either vertically or horizontally by 
bending the leads. 


SNAP-IN PANEL MOUNT 
MODEL 500 


Model 500 incorporates a LED, Neon or incandescent lamp. With a Suggested 
1/2” mounting hole, this snap-in indicator is designed for multiple panel thick- 
ness. Supplied with resistor allowing a variety of voltages. 
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DIRECT LED REPLACEMENTS FOR INCANDESCENT LAMPS! 


INCANDESCENT REPLACEMENT LED INCANDESCENT REPLACEMENT LED 
WEDGE BASE MODEL 515 TELEPHONE SLIDE MODEL 514 


i 


Size: T-1 3/4 


Mounting Base: Wedge 
LED Type: Ultra Bright 
Colors: White, Blue, Green, Red, Yellow, Amber This model 514 used extensively in the industry, can be provided in 


Direct Replacements: 85, 11, 56, 86, 74, 79, 84, & others 
Model 513 available in Multi-chip LED 


several lengths, colors, and voltages. Provides a wide viewing angle 
using a multi-chip LED. 


INCANDESCENT REPLACEMENT LED INCANDESCENT REPLACEMENT LED 
MODEL 511 MODEL 311 
_ ANODE (+) 
a 


) 3/16 


tues (-) w. 


.250 MAX 


Size: T-1 

Mounting Base: Sub-Midget Flange 

LED Type: Single Chip 

Colors: White, Blue, Green, Red, Yellow, Amber 


Size: T-1 3/4 

Mounting Base: Midget Flange 

LED Type: Single Chip 

Colors: White, Blue, Green, Red, Yellow, Amber 

Direct Replacements: 327, 387, 783, 326, 6038, 330, 345, 
377, & others - 

Model 510 available in Multi-chip LED 


Model 310 available in Multi-chip LED 


INCANDESCENT REPLACEMENT LED 
MODEL 159 | 


MODEL 197 


CENTER 
CONTACT 


x 


HEAD 
L.E.D. 
_ > _ 
43 » 


Size: Size: T-3 1/4 


Mounting Base: Miniature Bayonet Mounting Base: Miniature Screw 
LED Type: -6-3mm cluster and Single 5mm LED Type: 6-3mm cluster and Single 5mm 
Colors: White, Blue, Green, Red, Yellow, Amber Colors: White, Blue, Green, Red, Yellow, Amber 


Direct Replacements: 120MB, 313, 356, 1818, 1820, & others 


Direct Replacements: 13, 14, 27, 31, 40, 46, 48, 50, & others 
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SLOAN 2835 Colt Street, Unit B, Ventura, CA 93003 


Phone: (805) 676-3200 


Precision Optoelectronics 


FAX: (805) 676-3206 


Website: www.sloancorp.com 
E-Mail: sloancomp @ aol.com 


CIRCUIT BOARD MOUNT LED 
MODEL 211 


Designed specifically for parallel mounting to printed circuit boards. Used 
where two or more indicator lights are needed in arrays of virtually any number. 
Close tolerance spacing makes assembly of the board with the front panel easy 
and trouble free. 


CIRCUIT BOARD REPLACABLE LAMP 
MODEL 864 


fh} 41/64 ——~+-———- 17/32 —— 


Q8 Lens Shown 
~— 1/2 —+ 


sal ine 


Mounting Pin Dia. 1/32 


Model 864 is designed for printed circuit board mounting and relampa- 
bility. May used T1 3/4 LED or incandescent lamps. Lens removes for 
easy lamp replacement. Other models provide vertical mounting and T- 
1 lamp capability. 


GENERAL INFORMATION 


e RF! shielding available with virtually all models. 
e All materials meet or exceed applicable military specs. 


INCANDESCENT LAMP ELECTRICAL 
SPECIFICATIONS T-1 LAMPS 


CURRENT LIFE | INDUSTRY 
LAMP | VOLTS (A) MSCP | (KHRS.) | STD.NO 
FB60 5 060 050 100 685" 
16 = 
10 *MS-24515 


FB59 28 024 .150 
FB44 18 .026 .150 


T-1 3/4 LAMPS 


LAMP VOLTS 


A.C. OR 


WITH 
RESISTOR 


A1B 
A1C 


105-125 
105-125 

AQA (NE-2E)| 105-125 

C2A (NE-2H)} 105-125 
NOTE: A1C and NE2H are high brightness. Other lamps available. Life figures for A.C.—Life 
at D.C. 1/2 A.C. (Approx.). 862 Series cannot be supplied with resistor. We suggest that you 
do not order neon with Green or Blue lenses. IMPORTANT: The lamps shown represent the 
most popular types normally requested. MANY OTHER LAMPS ARE AVAILABLE-PLEASE 
CONTACT FACTORY. 


CIRCUIT BOARD MOUNT LED 
MODEL 120 


[bit Sa 2 “Te 
ie 


4 
a 


33 
ae | 


Model 120 Bi-level incorporates two T-1 LED’s and is available as indi- 
viduals or in an array. Either top or bottom LED may be of any color or 
tint style 


BACK LIGHTING PCB 
MODEL 900 


This versatile model 900LED board is used for.a multitude of illumina- 
tion needs. May be daisy chained to create lengths up to 50ft.. Available 
in White, Red, Blue, Amber, Yellow and Green. Voltages up to 28 Volts 
AC or DC. 


* It is wise to avoid using blue or green lenses with neon lamps. 
¢ Ultra-bright, multichip and other exotic lamps available. 


COLOR TABLE 


LENS 
MATERIAL LEXAN LEXAN 


Translucent 


RL 
GL 


GENERAL | 
PURPOSE | BUTYRATE 


Translucent 


[Translucent | 
R 
G 
B 
A 
Ww 
IMPRINTING 


Lenses may be hot stamped, engraved, or opaqued and engraved so that the 
character only is displayed. The chart below designates type size available for 
hot stamping. Size of lens determines size of type that can be used. 


ACTUAL SIZE 
WIDTH HEIGHT 


NOTE: For other size type, contact factory 


You Can Now E-Mail Us at: sloancomp @ aol.com 
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1 BULE 


PECIALTY BULB CO., INC. 


Dependable Service & Competitive Pricing 


Manufacturers Applications 
-ARISTO GRID GRAPHIC ARTS 
CHICAGO MINIATURE REPROGRAPHIC 
ELDEMA PHOTOGRAPHIC 
GENERAL ELECTRIC STAGE, STUDIO & TV 
GRIMES OPTICAL 
HAMMAMATSU DENTAL 
~ HANAU | MEDICAL 

HANOVIA SCIENTIFIC 
HOSOBUCHI ELECTRONIC 

IWASAKI AUTOMOTIVE 

LIGHT SOURCES (LCD) INDUSTRIAL 

MICRO LAMPS AIRCRAFT 

MINILAMPE AIRPORT 

MGG RAILROAD 

NOBLE LIGHT MARINE 

ORC TELECOMMUNICATIONS 
OSHINO SEMICONDUCTOR 
OSRAM/SYLVANIA LASERS 

PHILIPS EMERGENCY VEHICLES 
TAUNUSLIGHT BUSES 

THEIMER ELEVATORS 

ae RAM European, 
VOLTARC Far Eastern, 
WAGNER and Domestic Bulbs 
~ WELCHALLYN - 


Sockets & Assemblies 
Call Us To Identify, Interchange & Supply ANY LAMP 


7 -800-331 -BULB 


(516) 589-3393, Fax: (516) 563-3089 


80 Orville Drive, Suite 101 ~ PO Box 231 ~ Bohemia, NY 11716-0231 
Website: np: ‘//members.aol. com/SPBULB ~ E-Mail: SPBULB@AOL.COM 
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SUPER BRIGHT LED LAMP 


@ HI-SUPER BRIGHT LED LAMP (Ta=25°C) 


660 [3,000] 20 | 
H-2000L 660 [2,000] 20 | 
H-1000L 1,000 20 


Clear 


ER-500L 
rABRS066K | Red 
605 


HAY5066X | Vann, 
HPY5066X 
HPG5066X 56 
HBG5066X 55 


KR5005S 
KR5004X 
KR3301X 


ioe) 
jon) 
jon) 


(op ame?) 

Or} ED 

ole 
aij ~N 
fan] Ean) 
CO] © 


on 
©O 
So 
— {ROTC 
O11; O01] @ 
O;o;o 


Pastel Red 


astel Orange 


aS) 


astel Yellow 


ioe) 
jon) 
oS 


oS 
RO 
oS 
S 
DO ERO PRO PRO LD TROPPO TPO] POT RST POT PM 
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For manufacturers’ sales offices, see yellow pages 


BR5363X/5373X 
PRS363X/5373 P 
MVR5363X/5373 


MAA5363X/5373 
MAY5363X/5373 
MPY5363X/5373 
PG5363X/5373X| Gr Pastel Green/ 
MBG5363X/5373 Diff 
BR5362X 
PR5362X elie 
VR5362X 
AA5362X | 20 |Pastel Orange-Clear 
AY5362X Yellow p 
PY5362X Clear 
PG5362X Green Pastel Green = 
BG5362X Clear 


Pastel Red - 
Clear 


Pastel Orange-Clear 


Yellow 6 astel Yellow 
Pastel Green - 
s) Clear 
12/10 

Pastel Red/ 
VR3361X/3371X Ditt 
MAA3361X/3371X| Orange] 605 |12/10| 20  |pPastel Org Clear/Di 
MAY3361X/3371X| Vario 10/8 Pastel Yellow 
MPY3361X/3371X 570 |20/16] 20 |  Clear/Ditt 


PG3361X/3371 56 Pastel Green/ 
BG3361X/3371 iff 


BR3822K at | 


555 


MPR5379K at 
MVR95379K 


MAA5379K __| Orange Pa 
MAY5379K Pastel Yellow 
MPY5379K | 

MPG5379K 
MBG5379K 


astel Org/Dif 


><| ><] ><} ><] O< 


= 
~< 
ae) 
© 
Ss 


wis} = 
” ie 
-_ 
© oe 
2 x 
——-, 
fqs) 
eS Q. 
2 S) 
—™~ | = = 


01107} 0)} o> 
NI | CO} Oj Co 
COyOlatae 


pat) 
”n 
—- 
ac 
o 
o 
= 
1 


fo) 
Co 
caw) 


ae} 


PG3365S 
BG3365S 


BR3361X/3371X 


O1j 01/01; Oo 
(=) Ot) | NI] Oo]@ 
S CHOlpoloin 


MPR3361X/3371X i 


x< 
dee 


~x< 
o1 
on 


Red Clear 


Orange Clear 


Yellow Clear 


il 


© 
= 
2o 
> 
C2 
is>) 
DiDim 
Owl oa 
aioloe 


AY3822K 
PY3822K 
PG3822K 


fe) 


OT Oo1}on 
~!] 
CiC}oe 


(o>) 


n 

—-+ 
_ 
© 
= 

=~ 
= 
ss 


Green Clear 


Pastel Red/Diff 


Oj~™ 
Wi oO 
o;o 


Yellow 


6 
Pure Green] 555 


Orange! 60 


yon} or 
—™ | GO 
o;o|o 


~ ~ 
= = 


Pastel al 
| 


MPR4868K 
MVR4868K 
MAA4868K 
MAY4868K 
MPY4868K 
MPG4868K 
MBG4868K 


Pastel Red 


Pastel Orange 


Yellow Pastel Yellow 


5 
Pure rer] 555 


01] 01} O11 09} Oo] N 
—™ } 00 Ww) 
OlsOoyol;oyolo 


Pastel Green 


(Ta=25°C) 


Ww GO| Pi) 0 
s) |G) >| 
> O1/0 Wj Oo] 
foe) ©2100 00 +00}; CO 
(o>) mJ] INO DO ROPPO 
fee) CO |Ro RO PPO TPO 
A AA ALAA 


@ FLUSH MOUNT LED LAMP 


BR3864X 90 
MPR3864X 10 Pastel Red 
MVR3864X 63 20 


~ 
—) 
O'S 


MAA3864X Pastel Orange 
MAY3864X Pastel Yellow 
MPY3864X 
MPG3864X acti Grae 
MBG3864xX 


Flush mount lamps 


¢ Are auto insertable 


¢ Can absorb shock 
¢ Can be flushed to PC board | 
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UPER BRIGHT LED LAMP 


S 
Mm SUPER BRIGHT LED LAMP 


| 660 [120/60] 20 _ 
reiear/Ditt 
| 630_[100/60] 20 __ 

Yellow Pastel Yellow - 
Clear/Diff 


MPG5364X/5374x| Green | 560 |100/40| 20 | Pastel Green - 


Clear/Diff 
660.4" <6.< | 20:" 

PR5385X | 700 | 0.9 | 10 |Pastel Red/Diff 
| 630 | 6 | 20 | 
| __AA5385X__|Orange|_ 605 | 6 | 20 |Pastel Org/Diff| 
Pastel Yellow 
_ [570 | 6 | 20 | (iff 
| PG5385X__—| Green| 560 | 5 | 20 | Pastel Green 
/Dift 
| 660 [80/20] 20 
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Diff 
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STANLE 


SUPER BRIGHT CHIP TYPE LED 


Surface mount LEDs were developed for low cost, low profile and high density design applications. 
A wide variety of package styles and colors are available to suit virtually any requirement. 


m@ NOVA BRIGHT AlInGaP SURFACE MOUNT LEDs Right Angle Type (Single Color) (Ta=25°C) 
The H, C & F series are also available in a higher luminous 
intensity by using the AlInGaP material technology. eek 


m@ ULTRA COMPACT TYPE SURFACE MOUNT LEDs ee) ~BRIIO1F 
The 1111C (1.6x0.8x0.7)mm and 1112C (1.6x0.8x0.5)mm series 
are Stanley's ultra compact surface-mount LEDs. Application exam- 
ples are cellular phones, pagers, and backlighting LCD displays. . 
lm RIGHT ANGLE SURFACE MOUNT LEDs 
The 1101F series is Stanley's right angle series. The key benefit for 
this surface mount is its right angle sidelighting capability. 2.1Lx1Wx0.6H | BRIW13F_ | Red __| 
Application examples are status indicators, edgelighting and 970 
indicators for printed circuits. PG1113F 
Available in reels of 3,000 
Mm REVERSE SURFACE MOUNT LEDs 
Stanley offers a reverse-mount type designed to be mounted on Reverse Type (Single Color) (Ta=25°C) 


one side of the PCB with the light going through a hole in the 

opposite direction. Application examples are cellular phones, 

backlighting and membrane switch pads. 8 
BRI111R | Red | 

m BICOLOR ULTRA COMPACT SURFACE MOUNT LEDs 

The 1211C series is Stanley's smallest 2 chip (bicolor) surface : 

mount LED with dimensions of 1.6x1.5x0.7mm. Application exam- 

ples are pagers, backlighting, LCDs, hand held test equipment, 

radio panels and keyless entry. 


AY1111R 


Available in reels of 3,000 
m@ SURFACE MOUNT TYPE LEDs 


Nova-Bright LEDs (AlInGaP) (Ta=25°C) 


3216 mm 


(1206) inch 
Standard Type (Single Color) (Ta=25°C) 


Lah thottnos' if Sob int icbiielhe ih Stan NR RS 


H 
FA1112H 
H 


m@ [FAIITIC| Amber _ 
As [Rvintic 
3.0x1.0x2.0} FR1101F! Red-Orange 


t=2015 inches, 0805 mm *=1608 inches, 0603 mm 
1608 mm 
; (0603) inch 
Ultra Compact Type (Single Color) 


(Ta=25°C) 


Available in reels of 2,500 


| Red | 660 | 11. 
11.7 | 20 | 
2 


Standard Type (Bicolor) (3225 mm, 1210 inch) (Ta=25°C) 


3Lx2.5Wx1.5H 


¢ 


3Lx2.5Wx1.5H 


Available in reels of 2,500 


Ultra Compact Type (Bicolor) (Ta=25°C) 


BG1112H 


1.6Lx1.5Wx0.7H BRPY1211C [Red/Yellow | 660/570 [11.7/11.7 
rN BRPG1211C | Red/Green | 660/560 | 11.7/6.4 
BRBG1211C 660/555 | 11.7/2.4 


Available in reels of 4,000 


Stanley Electric Sales of America, Inc. Hi 2660 Barranca Parkway, Irvine, CA 92606 
m@ Tel: 949-222-0777 @ Toll Free: 800-LED-LCD1 M@ FAX: 949-222-0555 M@ www.stanleyelec.com 
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SEVEN SEGMENT DISPLAY / ALPHANUMERIC DISPLAY 


m@ SEVEN SEGMENT DISPLAY 


(Ta=25°C) 
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2660 Barranca Parkway, Irvine, CA 92606 


@ SEVEN SEGMENT DISPLAY 


BICOLOR TYPE (Ta=25°C) 


Blac aT i 
nargi43|Red_| 24 [660 | 
|Green | 24 

Cathode | NKRG141 ncras | Be - 


570 
| [Red | 24 [660] 
cee 


Cathode | NKRG161 | NKRG163 


NARG105 | NARG107 re 


@ +1 SEGMENT DISPLAY | (Ta=25°C) 


*|IF=10mA 


Diy 


sso [ea | no [6 


*|F=20mA 
m@ ALPHANUMERIC DISPLAY 


| Anode , 


*101: IF=20mA 121: |F=40mA 
e Common cathode types have a reverse polarity 


m@ Tel: 949-222-0777 M@ Toll Free: 800-LED-LCD1 Mi FAX: 949-222-0555 M@ www.stanleyelec.com 
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LED DOT MATRIX DISPLAY/LED GRAPHIC DISPLAY 


m@ LED GRAPHIC DISPLAY UNIT 

Stanley LED graphic displays made with super bright LEDs guarantee a bright and clear display. Including 0144, 0160, 
and 11240. Stanley also provides 2digit type displays such as 064 and 396. Also available are 4 digit type LED mini 
modules such as 032 and 040. 


LMDO9A-LRG4 am 16x16 | 520.25 520.25 yey 
= Drive 
1800 
LMD10A-LRGS 16x16 | 520.25 275 | «105 Static 
Drive 


LMD15A-LRGS | oR 2400 ce 


LMD15A-LRGS-W ae cs = a 25 a 25 | 1800 i 
| G | 1200 Drive 


p oR 120 1/8 Duty 
2 
LMDO4A-CRG8-2C 16x32 | 5+0.25 3.25 =< 
am 1/16 D 
LMDO4A-CRG16-2L p+ | sce 540, sas | peas a AG Duty 


Luposacreré-2ct]__R_| «| wae js 95 pa | 05 [=e 1/16 Duty 
: 


LMDO6A-CRG16-2L Bene 16x32 | 5+0.25 Ef 320.25 ait 


re va 
32 

x ay MM1216C-RG4L ae a1 16x64 Ea ES fe ee) 

128 


100 

00 

CT, 
MM1516C-RG4-L 16x64 | 5+0.25 340.25 

65 


*R (Red), G(Green) * : renee temp. is less than are Only MM series * 2 The lighting ratio is 50% max. * 1 Clear type 
m@ LOD SERIES 


07 


“0 ( 08 
LOD240RY-P-1 
LODSOORY.3L 
LOD220RYW-1LK 
LODSOORYW-1LK 
LODS20RYW-1PK 
LOD240RYW-2LK 


zee e[e[eeeECe 


: Luminous intensity |V and peak wavelength A p are applicable when forward current IF=20 mA. * Each lamp requires a current limiting resistor. 
* Peak forward current is 100 mA max., where tw < 1 msec. and duty < 1/20. * When in use, the temperature of case should be below 80°C. 
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IrDA OPTO WIRELESS TRANSCEIVER MODULE 


Stanley’s IrDA modules include all of the components necessary for wireless transmission 
such as infrared LED, PIN photodiode, driver, amplifier, and a wave shape rectifier. High 
performance can be easily obtained by using the high intensity Stanley Infrared LED. 


The IrDA SIR ver. 1.0 HRM130S and HRM130ST are Stanley’s smallest package while 
HRM130ST offers a wider range of operating and storage temperatures. The IrDA 

FIR ver. 1.1 HRM230S has a faster data transmission rate of 9.6k - 4M bps. For 
applications which require top view mounting, Stanley offers the IrDA SIR ver. 1.0 HRM150V. 


m CHARACTERISTICS 


SISSIA SIG I ISIS SITS TSI IIT I IRON BSSSIS SSSI OSI IT OITA OTS AIS AAR IOIOOSOG KON ANDRAS SISOS IOI GLO UIALGoGE SIG GCSNE MOMSEN Looe 


da 


9x3.8x7.3 1.2xX4x7 | 
[Reflow | ‘Reflow ——+| ——=«#Reffow 


DIMENSIONS AND APPLICATIONS 


HRM130S - PC, Pager, Portable Phone, Printer HRM130ST - Automotive, Digital Camera, Pager, 
Portable Phone 

LED (A) 1.6 , P0.8x6=4.8 
NU . 

TxD 


HRM230S - Scanners, Notebook PC, Printer, 
| Digital Camera 


1.6 P0.8x9=7.2 
10-0.35 05 
Peet td tt Ul 11 pin 
# RAAB Rah 


eccb be wobbs dda re Pea ee Pe be done 
t Y 


Vec 

Rx GND 
PSD 

R x Veco 
Tx Vec 
Rx D-B 
Tx GND 
TxD 
RxD-A 


Zz 
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O80 0 ow wow 0 ow 0 dw oan wo ooo wo om 


LED (A) 
LED (A) 


== OONOORWN — 


“oO 


pin LED (A) 
TxD 


a an ana x 
- Bee eco 
is —_a 


1.8 
(3.5) 
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LAMPS, LIGHTS, & INDICATORS 


INFRARED paella TRANSISTOR/PIN PHOTO DIODE 


m@ INFRARED LED 
AN series (GaAs) 


ng 


Ap: 950nm (Ta=25°C) 


Wireless — 
Headphones 
Data 


Transmission 


VF=1.3V, IF=50mA 


DN series (GaAlAs) Ap: 850nm (Ta=25°C) 


Right Angle, Epoxy *4} DN504 100 
Surface Mount Type *2} DN'1102W a 


“1 VrF=1.6V, IF=50mA 
*2 VF=1.45V, IF=20mA 
(Ta=25°C) 


DNP series (GaAlAs) ip: 880nm 


DNF series (GaAIAs) — ip: 850nm fc: 30MHz —(Ta=25°C) 


- Ve=1.4V, IF=50mA 


ET 
ae ee 


Stanley Electric Sales of America, Inc. 


Deao Garam: Parkway, Irvine. CA 92606 


Re INFRARED LED FOR OPTICAL COMMUNICATIONS USE 
(GaAlAs) Ap: 660nm (Ta=25°C) 


05 Epoxy Flat Lens |FH 
9 3 Epoxy Flat Lens | KR311 


“1 VF=2.0V, IF=30mA *2 VE=t 75V. IF=30MA *3 VF=2.1V, IF=50mA 


m PHOTO TRANSISTOR 
PS series 


Ap: 880nm Sola 


(Ta=25°C) 


a 
asian at —]-s72 [03 | 30 on [Pow Secor 

| 01.7 Axial Lead Type | 2*1 | 0.2] 30 | 46 [Photo Sensor | 

| 
ee ee 


*PS 5042-2 (Ap: 930 nm) *1 Ee=imW/cm? Vce=5 
“2 Ee=10mW/cm? Vce=5 
*3 Ee=5mW/cm? Vce=5 


_ PIN PHOTO DIODE: 


PS series Ap: 950nm (Ta=25°C) 


foitAnoe tow | Peso | 752 [ 2 | 0 | 9 
fiitaroe toy | PPOOOT | S572] 2 | | # 


Fron Fats | ppeoe | 07s | too | | 1 _| 


*1 VR=5V Ee=5mW/cm2 *2 VR=5V Ee=0.5mW/cm2 *3 VR=12V Ee=5mW/cm2 
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SUN LED CO Tel: 909-598-8266 - Fax: 909-598-4966 


Website:www.sun-led.com 
20793 E. Valley Blvd. #C, Walnut, CA 91789 E-mail:sales@sun-led.com 


Standard LED Lamps Cluster LED Lamps 


e@ Over 1000 Standard Types @ 1"9 ~ 2"6 w/canopy 


e Low Current LEDs (2mA) @ Single or multi-color clusters 
e Resistor LEDs (5V, 12V) @ Indoor or outdoor use 

@ Blinking LEDs (3.5V-15V) 

e@ Blue LEDs (20-1000 mcd) 

e@ Pure green and orange LEDs 


Super/UltraBright LEDs LED Arrays, Bar Graphs & Light Bars 


e Broad choices of viewing Angles 12° ~ 60° e@ {1 ~ 12 positions 
@ Elliptical 30° vertical and a 60° horizontal viewing angle e Any color compositions 
@ 100% burn-in & bin sorted e Custom type available 


e Red (AlGaAs), PureGreen (GaP), Yellow (AllnGaP), @ Intensity & wavelength sorting available 
Blue (GaN) e Different sizes of light bars 


Please contact us for technical information and samples 
EEM 1999 For manufacturers’ sales offices, see yellow pages 
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MINIATURE. 
INDICATORS 


FEATURES —_ - 


° Installs with finger pressure — no tools required - - 
_ takes only six seconds 


increases viewing angle up to 180 degrees using 
either diffused or point source LEDs 


Protects LED from being pushed back through panel 
~- LED backout 


SIMPLE TWO-STEP INSTALLATION 


aim Snap the CLIPLITE into panel hole 


rUERs: SPECIFICATIONS. 

(4: ahaa rst si 

_CLF 280 orm es MATERIAL Lens - Polycarbonate; Spacer - Nylon 
; (U. L. Listed). 


.28 DIA. 
(7.11mm) 


oF 6. ssn 6. re (1 Bom 
(10. lr 


DESIGN Standard and low profile Js; with fresnel 
rings and striated lines. A low profile lens without rings 
is available for direct sunlight applications. 


25 DIA. 
(6.35mm) 
je —-———— .43 ; 
pene MOUNTING: Mounts thru front of panel. Mounting 
holes should be deburred but not chamfered. 
3mm (SML 190, SMB 200) mounts in .171" (4.34mm) 
hole on 1/4" centers, Panel thickness for SML 190, 
1/32" to 1/16" SMB 200, 1/16" to 1/8". 
5mm (CLF 280, CLB 300, CLR 301) mounts in .250" 
(6.35mm) hole on 3/8" centers. Panel thickness for 
CLF 280, 1/16" to 1/8"; CLB 300 and CLR 301, 1/32" 
to 1/4"; for panels less than 3/16", use SPC 125 spacer. 


B—+ 


RECOMMENDED LEDs 


ie Boe = ee 
famm [150 | 200 [02 MINto 04 MAX 
5mm | 230 _| 340 _| _.02 MIN to 05 MAX 


FEATURES 


e Enhances aesthetics, square design in both stan- 
dard and low profile configurations 


¢ Mounts either as a single square lenis or stacks in 
bar configuration: 


¢ Increases viewing angle up to 180 degrees using. 
either diffused or point source LEDs 


EASY TWO-STEP INSTALLATION 


U.S. & For. Pat. Issued & Pend. 


-171 DIA. 
r (4.34mm) 


ae 


it ae 


eet ow 


SQL 360 cern 


SPECIFICATIONS 

MATERIAL LENS - Polycarbonate; Spacer - Nylon 
(U.L. Listed). 

DESIGN Square lens, standard and low profile, fresnel 
rings and striated lines. 


holes should be deburred but not chamfered. 

3mm (SMQ 250) mounts in .171" (4.34mm) hole on 1/4" 
centers. Panel thickness from 1/16" to 1/8". 

5mm (SQL 360) mounts in .250" (6.35mm) square 
punched hole: on 3/8" centers. Panel thickness from 
1/16" to 1/8". 
5mm (SQB 400) mounts in .250" (6.35mm) round hole on 
3/8" centers. Panel thickness from 1/32" to 1/4"; (for 
panels less than 3/16", optional SPC 125 is available). 
Standard metal or plastic washers can also be ens to 
increase panel thickness if necessary. 


25 SQ. a 22 
(6.35mm)} (6.59mm) 
43 


(10.92mm)} 


Strippet, Houdaille Ind., Akron, NY — Unipunch Products, 
Buffalo, NY — Wiederman Co., King of nies PA. 


VISUAL COMMUNICATIONS COMPANY, INC. 


San Diego, CA 92126: U.S.A: 
email veesales@pacbell com: 


1 Snap CUBELITE in a .250 inch panel-hole. _ 


MOUNTING: Mounts thru front of panel. Mounting — 


PUNCH SOURCES: Porter Precision, Cincinnati, OH — 


2460 


«In:CA (619) 549- -6900 
“Toll Free (800) 522- 5546 ' 


| Ee LIPLITE LENS/MOUNTS FOR 3mm & 5mm. LEDs 


a 


¢ Moisture seals easily to panel with the application of 
common sealants 


° Intensifies apparent brightness up to 125% by the 
use Of striated lines and fresnel rings 


¢ Guards against IC damage by electrostatic dis- 
charge transmitted thru exposed LED 


I While holding the CLIPLITE light to the panel with your 
finger, insert the LED into the CLIPLITE from the back. 


ORDERING CODES 


CLF 280 RTP 


MODEL 
SML 190 (8mm) Std. Hgt. 
SMB 200 (8mm) L/Profile 
' CLF 280 (6mm) Std. Hot. 
CLB 300 (5mm) L/Profile 
SPC 125 eres for CLB 300) 


COLOR eee 
RTP Red Transparent 
ATP Amber Transparent 
GTP Green Transparent 
BTP Blue Transparent 
YTP Yellow Transparent 
CTP Clear Transparent 


Price in 10,000 - 10 to 11 cent range 


CUBE salle SQUARE LENS/MOUNTS FOR LEDs 


_ © Intensifies apparent brightness up to 140% by the 


use of striated lines and fresnel rings 


¢ Installs with finger pressure — no tools required — 


takes only six seconds 


e Guards against IC damage by electrostatic dis- 


charge transmitted thru exposed LED 


2) Holding CUBELITE firmly to panel, insert LED into 
CUBELITE from the back. Instails in just 6 seconds. 


ORDERING CODES 


SQL 360 RTP 


MODEL 
SMQ 250 (8mm) L/Profile 
SQB 400 (5mm) L/Profile 
SQL 360 (6mm) Std. Hot. 
SPC 125 (Spacer for SQB 400) 


COLOR 

RTP Red Transparent 

ATP -Amber Transparent 
GTP Green Transparent 
BTP Blue Transparent 
YTP Yellow Transparent 
CTP’ Glear Tensparen 


_. Price in 10,000 - 10 to 12 cent range 


Visit our Web Site: www. vcclite.com 


See us on the World Wide Web at http: //eemonline. com 
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VISUAL COMMUNICATIONS COMPANY, INC. 


7920-G Arjons Drive 
FAX (619) 549-3520 


San Diego, CA 92126 U.S.A. In CA (619) 549-6900. | 
email vecsales@pacbell.com .. Toll Free (800) 522-5546 


U.S. & For. Pat. Issued & Pend. 


OUTLINE DRAWINGS 


5 at ae aes 
19 DIA. 13 1D 17 DIA. 16 DIA 24 DIA 
(4.82mm) (3.30mm)y (4.32mm)} (4.06mm) 6 ) 
| | u ne hs 
x3 


RS 
(15amm) 


le————— 27: 


(6.86mm) 


— 


08 
(2.03mm) 


ee 
.27 DIA. 
(6.86mm) 


-36 DIA. 
(9.14mm) 


.211D 


a Asal (5. ies fe 


(8. ao 


A 
B-— 
RECOMMENDED LEDs 
[3mm | .125_ | 175 | .02 MIN to .04 MAX 


U.S. & For. Pat. Issued & Pend. 
OUTLINE DRAWINGS 
CMS 322 
mt oy 


| I 
.30 DIA, 211D 28 DIA. 
{7.62mm) | 6.33mm) = (7.4.1mm) 
| t 


.015 
07 fen 
(1.78mm) 
33) 


(8.38mm) 


H .36 DIA. 
4 27 pi (9.14mm) 
H {6.88mi 


BES 
165 
| (4.19mm) 


B= 


RECOMMENDED LEDs 
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Cli - LITE 3mm & 5mm LOW PROFILE PANEL LENSES 


FEATURES 
e Installs in display panels for use with PCB mounted e Use with CONXRITE connector assembly permits 
LEDs easy replacement of LEDs 


e PCB mounted LEDs slide easily into lenses with the 
closing of panel cover or on the insertion of PCB 
card into case 


e Fresnel rings increase apparent brightness and 
viewing angle of either diffused of nondiffused LEDs 
up to 180° 


PANEL MOUNTED LENSES WITH PCB 
MOUNTED LED 


e Helps prevent IC failure from ESD entry thru 
exposed panel mounted LEDs 


e Affords physical protection to LED, preventing push- 
back thru panel and possible PCB damage 


PANEL MOUNTED LENS WITH 
CONXRITE CONNECTOR 


install tens thru panel, secure with retaining ring. The 
PCB mounted LED then slides into lens. 


SPECIFICATIONS ORDERING CODES 
OL te Lens - Polycarbonate; Ring - Polypropylene; CMC 321 RTP 
DESIGN: Low Profile lenses with fresnel rings. MODEL 


Install lens thru panel, insert LED into connector, press 
on connector to complete installation. 


SMC 170 (8mm) L/Profile Lens 
CMC 321 (5mm) L/Profile Lens 
RNG 123 (8mm) Retaining Ring 
RNG 234 (5mm) Retaining Ring 


MOUNTING: Mounts thru front of oe retaining ring 
secures the lens in place. 


3mm (SMC 170) mounts in a .173 (4.4mm) hole on 1/4 
centers. Panel thickness 1/32" to 1/8". 


a COLOR : 
5mm (CMC 321) mounts in a 9/32" (7.2mm) hole on RTP Red Transparent 


3/8" centers. Panel thickness 1/32" to 1/8". ATP Amber Transparent 
GTP Green Transparent 
BTP Blue Transparent 
YTP Yellow Transparent 
CTP Clear Transparent 


Price in 10,000 quantity - 10 to 14 cent range 


CLIPLITE MOISTURE SEALED LENS FOR LEDs 


FEATURES 

Installs in display panels for use with PCB mounted e Provides effective moisture seal under splash and 
LEDs drip conditions 

e Permits panel mounting of LEDs when use with e Tested for shock up to 6gs and vibration from 0 to 
CONXRITE connectors 2000hz 


e Increases LED viewing angle up to 180° using dif- e Thermal cycling tested from -40 to +80 degrees C 


fused or nondiffused devices 


SEAL LENS WITH PCB LED 


SEAL LENS W/ CONXRITE CONNECTOR 


/ 


Install lens thru panel, press ring on to lens to compress Install lens thru panel, insert LED into connector, press 
seal. PCB mounted LED slides into lens. connector on to lens to compress seal. 


SPECIFICATIONS ORDERING CODES 
MATERIAL: Lens - Polycarbonate; Ring - CMS 322 RTP 
Polypropylene , Seal - J-Von (U.L. Listed). 

MODEL 


DESIGN: Low profile lenses with moisture seal. CMS 322 (5mm) L/Profile Lens 


with moisture seal 


TESTING: Environmental testing performed by RNG 268 (5mm) Retaining Ring 


Consolidated Labs. Inc. for moisture sealing, shock, 
vibration and standard operating temperatures. 


MOUNTING: Mounts thru front of panel, compression COLOR 
of the seal is accomplished by pressing the retaining RTP —_ Red Transparent 


ring or CONXRITE connector in place. ATP — Amber Transparent 
| GTP Green Transparent 


BTP Blue Transparent 
_ Yellow Transparent 
Clear Transparent — 


5mm (CMS 322), mounts in a 9/32" (7.2mm) hole on 

3/8" centers. Panel thickness 1/32" to 1/8". YTP 

Hole should be deburred but not chamfered. _ CTP 
Price in 10,000 - .35 cent range 

Visit our Web Site: www.vcclite.com 
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U.S. & For. Pat. Issued & Pend. 


SPECIFICATIONS 


Litepipe - Acrylic (Optical grade) 
Lens - Polycarbonate; Ring - Polypropylene 
U.L. Listed Material. 


MATERIAL: 


DESIGN: LIPEPIPE (8mm and 5mm) with annular ring and locking 
tab engages into the annular grove of VCC’s low profile 
lense. Lense mounts the litepipe securely to the display 


panel and provides 180 degrees of viewing angle. 


LITEPIPE 3mm - Mates with VCC’s lenses model SMB 
200 and SMQ 250. Panel mounting hole .171 (4.8mm) 
on 1/4" centers. Panel thickness 1/32" to 1/8". Litepipe 
lengths from .200" to 1.200". 


MOUNTING: 


LITEPIPE 5mm - Mates with VCC’s lens model CLB 300 
and SQB 400. Panel mounting hole .250 (6.35mm) on 
3/8" centers. Panel thickness 1/32" to 1/4". Litepipe 
lengths from .360" to 1.360". For panels less than 3/16" 
use SPC 125 spacer. 


LENSE RETAINING RING - available for added security 
(RNG 190, 3mm & RNG 268, 5mm). 
STANDOFF Use VCC’s standoff to adjust the height of a standard 
LED above the PCB and maintain a maximum .050" 
clearance between litepipe and LED. See VCC’s STD 
Series data sheet. 


ORDERING CODE: LITEPIPE 


LSV 020 CTP 
MODEL COLOR 
LSV (8mm), LCV (5mm) CTP CLEAR 
PRODUCT CODE 


LCV — CODE LENGTH (inches) 
036 (.360”) 056 (.560”) 076 (.760”) 
096 (.960”) 116 (1.16") 136 (1.36”) 


LSV — CODE LENGTH (inches) 
020 (.200”) 040 (.400”) 060 (.600”) 
080 (.800’) 100 (1.00”) 120 (1.20”) 


‘|+--—- _~—« USE STANDOFF FOR 


\\ ADJUSTMENT 


SMB 200 


19 ; 
(4.83mm) 


A] 
j 
J 
J 
Z 


29 
(7.37mm) 


LITEPIPE 
LENGTH 


VISUAL COMMUNICATIONS COMPANY, INC. 


7920-G Arjons Drive 
FAX (619) 549-3520 


LSV Series 


San Diego, CA 92126 U.S.A. In CA (619) 549-6900 
email vccsales@pacbell.com Toll Free (800) 522-5546 


CLIPLITE 
LITEPIPES & LENSES FOR PCB MOUNTED LEDs — 


VERSATILITY = CLIPLITE litepipe and lense easily provide a means 
of transmitting the light from PCB mounted LEDs to the front display panel. 
Both styles of LEDs, surface mount and standard pecneere! can be 
displayed in this manner. 


BRIGHTNESS - cuuie litepipe by itself has a limited angle of 
view. However, when used with VCC’s fresnel lense the light is disbursed 
over the entire lense surface producing 180 degrees of viewing. 


APPLICATION - CLIPLITE litepipes and lenses are available for use 
with both surface mount and standard packaged LEDs in 3mm and 5rtim 
configurations. Because there is no physical connection between the litepipe 
and the PCB mounted LED, the circuit board can be installed or removed 
without disturbing the panel display. 


INSTALLATION = cLiPLiTE litepipe and lense are easy to install. 
Insert the lense thru the panel opening and snap the litepipe into the lense. 
For added security in harsh environments, a retaining ring is available. 


LITEPIPE & SURFACE MOUNTS LEDs 


CLB LENSE LITEPIPE 


LED PCB SRF MNT 


LITEPIPE & RIGHT ANGLE LEDs 


DISPLAY PANEL 


CLB LENSE LITEPIPE LED RHT ANGLE MNT 


ORDERING CODE: LENSE 
CLB 300 RTP 

MODEL _ t ioe COLOR 

SMB 200 (RND 3mm) RTP Red Transparent — 
SMQ 250 (SQ 3mm) ATP Amber Transparent 
CLB 300 (RND 5mm) GTP Green Transparent 
SQB 400 (SQ 5mm) BTP Blue Transparent 
SPC 125 (Spacer for YTP - Yellow Transparent 

CLB 300 & SQB 400) CTP Clear Transparent 


OUTLINE DRAWING 


(5mm) 
LCV Series 


— 
(XX) 


Visit our Web Site: www.vcclite.com 


See us on the World Wide Web at http://eemonline.com 
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MINIATURE 
INDICATORS 


FEATURES 


e Modular cabling system’s plug-in feature simplifies 
the electrical connection from panel LED to PCB. 


e Built in ballast resistor feature allows use on circuits 
from 3 to 28 volts. 


¢ Power source termination with header terminals for 
PCB attachment or without terminals for soldering. 


RESISTOR SELECTOR 


at ey st $4 
@eAw 


U.S. & For. Pat. Issued & Pend. 


SPECIFICATIONS | 0 
MATERIAL: Panel connector, Ring & Header 


se 


connector - Thermoplastic (black). (U.L. Listed). ORDERING CODES CNX 310 056 
Terminals - Phosphor bronze, tin plate. ie 
Wire - 22 AWG 7 strand copper, PVC insulated. MODEL 


MOUNTING: Panel mounts - Mates with CMC 321 


standard low profile lense, CMS 322 moisture seal RESISTOR 

lense. CODE OHM 

Panel Thickness - CMC 321 & CMS 322 .062" with ring 012 120 

.125" without ring. a it 

Hole Size - .281" for CMC 321 & CMS 322, .250" for ail 

other Cliplite lenses and mounts. TERMINATIONS 

Trim LED leads .250" +.010 for CMC & CMS lense . CODE _ DESCRIPTION 
E LOCKING HEADER CONNECTOR 
X WIRE LEAD ENDS STRIPPED 


ASSEMBLY DRAWING 


CH) Gk Fe 


ANODE (+) WHITE LEAD 


LENS PANEL 5mmLeD CNX 310 


FEATURES 


e Locking lever prevents header connector from being 
retracted inadvertently. 


¢ Available in strips in any combination from 2 to 28 
pin circuits. 


e Designed for both vertical and horizontal applications. 


U.S. & For. Pat. Issued & Pend. 


OUTLINE DRAWINGS HEADER LOCKING FEATURE 


025 — VLAN LLL LLL 


SPECIFICATIONS 


MATERIAL Body - Thermoplastic (black) U.L. 94 VO 
Pins - Brass .025" square tin plate 


ORDERING CODES 


CNX 


MODEL of. 


Pin spacing .100" centers 
Mates with VCC locking header connectors 


Visit our Web Site: www.vcclite.com 
For manufacturers’ sales offices, see yellow pages 
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San Diego, CA 92126 U.S.A. 
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CON XRIT E’ pre-wirep INTERCONNECT WITH RESISTOR 


STRIPPED LEADS 


VISUAL COMMUNICATIONS COMPANY, INC. 


In CA (619) 549-6900 


¢ Allows preassembly of wiring harness final eliminat- 
ing the need for hard-wiring directly to the LEDs. 


e Field replacement of defective LEDs made practical 
and cost effective. 


e Various colored lenses, standard or moisture seal 
types, available for use with the CONXRITE. 


EASY INSTALLATION 
2 1 08 
iene LENGTH IN INCHES 
CODE LENGTH 
04. «- 4 INCLES 
08 - 8 INCLES 
120 12 INCLES 
18 - 18 INCLES 
WIRE COLOR 24 «CE 24 INCLES 
CODE DESCRIPTION 
1 BLK - WHT 
—— WIRE GAUGE 


CODE DESCRIPTION 
2 22 AWG 


CON XRIT E’ tockine HEADER 


e Brass pins, tin plated, .025" square on .100" centers. 
e Device mates with VCC locking header connectors. 
¢ Molded from thermoplastic material U.L. rated 


94 VO. 


PCB HOLE PATTERN 


7 Si 0.100 + .002 Non-Accum. 


/ 


Or Os 3 3, Oe Oy 1. 


@ 0.042 TYP 


VO6 NTP 


Bias PLATING 


NTP - TIN PLATE 
PIN CONFIGURATION 


V = VERTICAL / # CIRCUITS 
H = HORIZONTAL / # CIRCUITS 


B-1157 


LAMPS, LIGHTS, & INDICATORS | ____ 2460 


> MINIATURE __ 
INDICATORS 


U.S. & For. Pat. Issued & Pend. 


SPECIFICATIONS 


MATERIAL: 


ELECTRICAL: Terminal 


MOUNTING: 


3mm Bi-Lead 
. Use “B” Connector 


as | L 10 
18 32 +.01 . 


Panel Connector Socket & Ring - Thermoplastic (black). 
Header Connector - Thermoplastic (black) UL 94-V0. 
Terminals - Phosphor bronze, tin plated. 

Wire - 22 AWG, 7 strand copper, insulated. 


- 3 amp continuous service. 
Unique three-finger design mates to round, square or 
rectangular leads .017" to .025". 


Panel Connector 3mm - Mate with SMC 170. 

Panel Connector 5mm - Mate with‘ CMC 321 &CMS 322. 
Can be mated with CLIPLITE models CLF 280, CLB 300, 
CLR 301, CLIPLITE clipmount models CLP 125, 127, 
129.and CUBELITE SQB 400. See data sheets on lenses 
and mounts 

Panel Thickness: - SMC 170, max .100" 

CMC 321 & CMS 322, max .125 inch. CLF 280, CLP 125, 
127 & 129 max .110". CLB 300, CLP 301 & SQB 400 max 
.250". Use SPC 125 spacer for panels less than 3/16" with 
CLB, CLP & SQB. 

Panel Socket 450 470 max .250", use RNG 242 ring for 
additional security. 

LED lead trimming - SMC 170, CMG 321, CMS 322 and 
450 470 socket .250" +/- .010". 

Hole Size - SMC 170 .171" (11/64). 

CMC 321 and CMS 322 .281" (9/32"). 

Use .250" for all other mounts. All holes deburred by not 
chamfered. a. 

Header Connector - Mates with standard headers .025" 
square on .100" centers. Molex Inc. series 4030, 6373 or 
equal. 


VISUAL COMMUNICATIONS COMPANY, INC. . 


-7920-G Arjons Drive. 
: FAX (619) 549- -3520 


San Diego, CA 92126 U. S. A. ‘In CA (619} 549- 6900 
email vecsales@pachell com Toll Free (800). 522- 5546 


CON XRITE 
PRE-WIRED SOLDERLESS INTERCONNECT 


CONXRITE ~ This modular. cabling assembly i is designed for use in the 
electrical connection of panel mounted LEDs to printed circuit boards. This 
plug-in system eliminates many of the problems associated with wiring dis- 
play panel mounted LEDs. 


APPLICATIONS - Designed to make quick and easy plug-in connec- 


tions between panel mounted LEDs and the PCB. The modular concept of 
panei and header housings along with different wire iengths offer a cost 
reducing solution to cabling problems. 


VERSATILITY ~ Multiple panel mounted LED devices can be con- 
nected to PCB mounted headers. A uniquely designed three finger box ter- 
minal mates with leads .017" in diameter to .025" square. Cables are 
available in four, eight, twelve, eighteen and twenty four inch lengths. 


INSTALLATION - Modular cabling systems simplify the electrical 
connection from panel to PCB and eliminate the need for assembly tools. 
Cost savings from the elecontinuing of soldering and terminal crimping 
operations are substantial. 


PANEL MOUNT LENS & CONNECTOR 


(0 lon 


Insert LED into connector. Install lens in panel opening. Press 
connector and lens together. | 


PANEL SOCKET, FRONT RELAMPABLE 


RECOMMENDED LEDs 


5mm Bi-Lead 
_ Use “C” Connector 


4 


.06 TYP. 


5mm Tri-Lead 
Use “D” Connector 


5mm Flangless 
Use “K” Connector 


ee ahs 


bs ~ La0 


.06 TYP. 
13 es 


Visit our r Web Site: www. v abelite. com. 
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INDICATORS | 


299 Me 


oe IN XR ITE PRE- WIRED SOLDERLESS LED INTERCONNECTION 


(B) 450 120 Panel Connector for 3mm Bi-Lead. ere e69 —.. {C)  -450 220 Panel Connector for 5mm Bi-Lead LED. 


Anode (+) White lead 


smc 170 /RNG132 CNX (B) X 2 1xXx 
(D) 450 230 Panel Connector for 5mm Tri-Lead LED. 


CMC 321 RNG 234 CNX 


(K) 450 470 Panel Socket, Front Relampable LED. 
With 5mm Flangeless Bi-lead LED. 


Flangeless 
\ mm LED 


Anode (+) White lead . - 
. Red lead Anode (+) White lead 
CLB 300, SPC 125 CNX (D) X 2 6XX . 


450 320 Friction Lock Bi-Lead, 450 330 Friction Lock 
Tri-Lead Header Connector For attachment to .025" Square Header 
Post on .100" Centers. 


CNX X2 1 XX _ LE RNG 242 


FRICTION FRICTION 
LOCK LOCK 


_ 


— oe 


450 420 Plain Bi-Lead Connector, 450 330 Tri-Lead Connector For 
attachment to .025" Square Header Post on .100" Centers. 


Z 
: 
l 
l 
j 
d 


SOQ 39 


IS 


.04 


SATS 


STRIPED WIRE LEADS: 


Teg decal 


ORDERING CODE | 


5 || 
TERMINATION WIRE SIZE WIRECOLOR WIRE LENGTH 


Note: 450 030 wire terminal is standard when a connector is ordered. 


450 030 - TERMINAL 1 - WHT- BLK 04- 4INCH 
450 120 - 3mm Panel Connector ; 08- 8 INCH 
450 220-5mm Panel Connector 2 6 - WHT - RED- BLK 12 - 12 INCH 
450 230 - 5mm Panel Connector . | 18 - 18 INCH 
450 320 - Header Cntr w/lock ead , | 3 24 - 24 INCH 


450 330 - Header Cntr w/lock 
450 420 - Header Cntr plain. 
450 430 - Header Cntr plain 
450 470 - Panel Socket 

Wire End - Stripped 


XxATOTMMIOODSY 


Visit our Web Site: www.vcclite.com 
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SPECIFICATIONS 


MATERIALS: Thermoplastic (black) U.L. 94 VO 
Contacts Phosphor bronze, 60/40 tin plate. 


LED: Type - 3mm or 5mm 
Lead round or square .017" min .030" max 


LAMPS, LIGHTS, & INDICATORS 
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FAX (619) 549-3520 


“VISUAL COMMUNICATIONS COMPANY, INC. 


San Diego, CA 92126 U.S.A. 
email vccsales@pacbell.com Toll Free (800) 


2460 


In CA (619) 549-6900 
522-5546 


=C=LITE’ pcs sockets FoR LEDs 


FEATURES 
e Relampable — no direct soldering of LEDs. 


¢ Mount round, square, triangular, odd sizes and 
various shapes of LEDs. 


¢ Easy installation, replacement of phototransistors, IR 
emitters, incandescent bi-pin lamps. 


e Mounts for PCB status, logic, fault indicator lights. 


e Horizontal or vertical mounts. LEDs can be inserted 
from either end of sockets. 


¢ Designed for lock type security of LEDs used in high 
shock and vibration environments. 


OUTLINE DRAWING 


aie PCB HOLE 
- FER PATTERN 


i .04 DIA. TYP. 
15 (1.02mm) 
(3.81 mn 


07 
.100 TYP. ; BA 
(2.54mm) (1.78mmy 


33 
(8.38mm) 


PCH 330 


POLARITY REF. 


PCB HOLE 
PATTERN 


Eee 04 DIA. TYP. 
(1.02rmm) 


-06 DIA. TYP. 
(t.52mm) 


OPTIONAL THRU HOLE 
Same side mounting, delete .060 holes, 


PCV 220 


Price in 10,000 quantity - 28 cent range 


# Z 
os oe Sie 
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125 
(3.18mm) 


.050 

(127mm) (.25mm) 
100 
(2.54mm) 
(5.59mm) 
.350 | 
‘ (8.89mm} 

POLARITY REF. 


.100 _* 
(2.54mm) 


.248 
—.100  (6.30mm) 
254mm) 969 
(1.27mm) 


P-C-LITE 


FEATURES 


e Right angle PCB mount for bi and tri-lead LEDs as 
logic and diagnostic indicators. 


¢ Accommodate round and rectangular shapes of 
LEDs with or without flange. 


¢ Dove-tail interlock feature allows mounting of both 
mono and multi-color LEDs. 


SPECIFICATIONS 


MATERIALS: Thermoplastic (black) U.L. 94 VO 


LED: 5mm size - round or rectangular shape 
with or without flange. Bi-lead, stan- 
dard .100" lead spacing. Tri-lead, 
either .050" or .100" lead spacing 


ORDERING CODE 
PCH 175 


MODEL 


PCB MOUNT FOR BI/TRI-LEAD LEDs 


¢ Mount forms LED leads which are locked into posi- 
tion by retaining tabs. 


¢ Formed LED leads are staggered in their length per- 
mitting easier PCB insertion. 


* Molded standoffs permit the easy cleaning of PCB 
after wave soldering operation. 


PCB MOUNTING OF BI & TRI-LEAD LEDs 


Price in 10,000 quantity — 4 cent range 


U.S. & For. Pat. Issued & Pend. 


OUTLINE DRAWING 


.200 DIA Be .040 DIA 


P=CG=LI TE’ BiTR-LeAD LED STANDOFFS 


FEATURES 


¢ Mounting of bi-lead, tri-lead LEDs, opto-compo- 
nents on PC boards for industrial, commercial and 
medical products. 


e¢ Accommodate various configurations of both bi and 
tri-lead LEDs. Lead spacing can vary from .050" to 
.100" on center. Standoffs will form the leads for 
easy insertion into the PCB. 


MOUNTING CONFIGURATIONS 


SINGLE LEAD TRI-LEAD 


BI-LEAD 


¢ Provide component height control, help eliminate 
component tilting, lead shorting, while securing 
LEDs to the PCB. 


¢ Cylindrical plastic body has lead separation chan- 
nels, clearance pads for PCB cleaning. Lead reten- 
tion tabs maintain standoff and component as a unit 
prior to board insertion. 


ORDER CODE 


STD XXX 


LENGTH EQUAL INCHES 
91 lengths available 


XXX = Length in inches starting from .110 inch thru 
1.0 inch in graduated increments of .010 inches. 


Price in 10,000 quantity — 3 to 4 cent range 


Visit our Web Site: www.vcclite.com 


See us on the World Wide Web at http://eemonline.com 
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2460 LAMPS, LIGHTS, & INDICATORS 2460 


NEC ELECTROLUMINESCENT (EL) BACKLIGHTS 
High Brightness (recommended brightness: 150 to 200cd/m2; 300cd/m?) 


Yellow-green Bluish-White 


2 


Brightness 300cdm2] OO -| oO *| OW |---| oO 
prightness 200 owin@] _— | — | © | o| 


Medium Brightness (recommended brightness: 90 to 120cd/m2) 


Yellowish-green | _Yellow-green 


fe Ml hong Utes ll Os ee Oe Ow 
Highefficieney | OF OO OO 


Standard Brightness (recommended brightness: 40 to 60cd/m?) Maximum Ratings 


Bluish-green 
Supply | Sine wave, 10 sec., 150 Vrms | L, LP. LM, LR, TA 
voltage between leads 200 Vrms LQ, LH 
insulation Sine wave, 60 seéc., 


Non-colored body | — | O (wn 
a voltage between leads and 1000 Vrms All (except TA) 


Supply Sing wave 1000 Hz L, LP LM, LR, TA 
Thin Configuration frequency 1500 Hz LQ, LH 


Operating | ambient temperate | -20t0 50° 
emperature 
All 


i Ge. a 
Humidity must be kept 
Storage under 60% RH when | .39 to 60°C 
temperature |stored at temperatures 
: exceeding 40°C 
*Luminous colors may vary slightly depending on type. 


ELECTRICAL CHARACTERISTICS Typical properties with area (S) <300cm2, at 20°C, 70%RH 


re - Race aie : Power Chromaticity Half-brightness time (reference) 
Type & Color eratin rightness ensit onsumption : 
yp Candiione Ain anche Wena? With AC Power Supply With Inverter 


LM-Y . . : 
. ; ; times longer 
pitas | : , | than AC 
, , 7 power supply 


Self-excited inverter 


TA-G(2 


TA-OR 


LQ-YGF ; 2 to 3 

LQ-WF . : ; times longer 

LO-YF 140 Vac | than AC 
ane power supply 


LH-BW 


Separately 


excited 
inverter 


Vif] SEE OUR OTHER DATA PAGES IN SECTIONS 
© WORLD PRODUCTS INC. 1500, 1850, 4300, 4700, AND 4800 
19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 

Internet: www.worldproducts.com « E-Mail: ppgsales@worldproducts.com 
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2460 = LAMPS, LIGHTS, & INDICATORS 2460 


NEC ELECTROLUMINESCENT (EL) BACKLIGHTS 


Standard Brightness (recommended brightness: 40 to 60cd/m?) 


TA TYPE ane Phosphor) 


Features: : - Electrical Characteristics: _ 7 Construction: 


@ Ultrathin (0.3mm max.) Unit "Operating Value | 
Conditions a 


@ No Seal Area Required 
| 


(Standard Type) (TA Type) | 


m@ Uniform Surface Illumination 


_ Surtage Electrode Film 


with Flexibility Current AC 100 | c 2 ‘ 
Characteristics: Density 400 Hz A. ~~ 
ei iS : a | (20°C a - insulation Layer — Pa 
eee ak | Consumption 60% RH 1\ Vd 
Applied Voltage: 9 AC 150Vrms ! _ Far Electrode 


Applied Frequency: 4000 Hz 
Input Current: 0.6mA/cm? 


Rear Coat 


Chromaticity Ex 


VOLTAGE vs. BRIGHTNESS VOLTAGE IRRENT DENSITY 


° 
$ 


CURRENT DENSITY 
“¢ i) 
FS} 
a 


VOLTAGE ? VOLTAGE 
“O— 200Hz —a—400Hz —0—-600HZ — : —O- 200Hz —t— 400Hz —O—600Hz 
TAGE vs. EFFICIENCY VOLTAGE vs. POWER CONSUMPTION 
im /W , mW /cm2 


EFFICIENCY. _ 
POWER CONSUMPTION 


So 
& 
g 
g 
8 
3 
= 
a 


VOLTAGE ‘ = | VOLTAGE 
* Ask About Our New Higher Brightness Types — * Ask Rout Our New TB and TC Type 
_ SEE OUR OTHER DATA PAGES IN SECTIONS: 
"WORLD PRODUCTS INC. 1500, 1850, 4300, 4700, AND 4800 


19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 
internet: www.worldproducts. com « E-Mail: ppgsales@worldproducts.com. 


B-1162 See us on the World Wide Web at http://eemonline.com | EEM 1999 


— [ier optic equipment-2470 


| 8ein 


DATA LINKS 
RECEIVERS 


Patton Electronics Co. 0 to 50°C 


‘Honeywell = a" | Be1164 | ya = ae v ) : _ 7 | Oto70°C 


TRANSMITTERS 


660 - 800nm LED 10 MB/S 
19.2 - 256 KBPS 


FIBER OPTIC CABLE ASSEMBLIES 


Interoptics B-1165 Single mode FC/PC, SC, ST, Diamond FC/PC, SC, ST, Diamond LDS, LDD 
Multi mode FC/PC, SC, ST, SMA FC/PC, SC, ST, SMA LDS, LDD 


CONNECTORS 


Interoptics B-1165 Diamond, DIN47256, FC, SC, V V 125p-1000yu 
ST, SMA 


Cable Type Code: 
LDS = Light Duty Single LDD = Light Duty Dual (zip style) 
DU = DUALAN (2 fibers in single jacket) DUP = DUALAN Plenum (2 fibers in single jacket) 


PLDD = Plenum Light Duty Dual (zip style) 
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2475 


Honeywell 


2475 _ ___FIBER OPTIC EQUIPMENT & ACCESSORIES 


LAN Products 


FIBER OPTICS 


Honeywell is a leader in the field of 
fiber optics. The Fiber Optics group 
specializes in the design, develop- 
ment and manufacture of active 
optoelectronic components and sub- 
assemblies for the LAN market. 
Honeywell fiber optic products are 
compliant with the various standards 
that govern the LAN indusiry. 
Honeywell offers a wide range of 
standard fiber optic products. As one 
of the world’s leading designers and 
manufacturers of fiber optic data 
communications components, 
Honeywell provides complete, easy 
to use design solutions. Honeywell , 
fiber optic devices are designed to The Fiber Optic Catalog 27 lists the Honeywell standard products now available and includes: 
meet or exceed standards defined by 
IEEE and other standard bodies. 


¢ Connectorized Components | ¢ Photo Diodes and Integrated Receivers 
¢ Fiber Optic Modules ¢ Application Information 
¢ Fiber Optic LEDs and Integrated Transmitters 


Fiber Optic LAN Components 


High Speed Fiber Optic VCSEL 

¢ Designed for drive currents between 5 and 
15 mA | 

« Lensed-window TO-46 style package 

¢ Flat-window TO-46 style package 

¢ Prealigned SC Connector sleeve 


¢ Optimized for low dependence of electrical 
properties over temperature 


¢ High speed = GHz 

¢ Two different laser/photodiode polarities 
¢ Attenuating coating 

¢ Packaged with a photodetector 


Fiber Optic VCSEL 
HFE4880-321 
HFE4085-321 


Fiber Optic VCSEL 

with a custom-designed power monitor diode 
HFE4081-321 HFE4083-322 
HFE4082-321 HFE4084-322 


Connectorized High Speed VCSEL 

with SC sleeve prealigned and sleeved with a 
custom designed power monitor diode 
HFE4380-321 HFE4383-322 
HFE4381-321 HFE4384-322 


Fiber Optic LAN Modules 


Short Wavelength Transceiver 
¢ Class | eye safe — does not require external * Complies with Fiber Channel (1.0625 Gb/s) 


circuitry on PCB to ensure eye safety Standard 

compliance ¢ Comes with IEEE Gigabit Ethernet (1.25 
¢ Single power supply (Vcc = 5V) Gb/s) Standard for 850 nm short wavelength 
¢ Received Signal Defect function ~ ¢ Industry Standard 1x9 pin package footprint 
¢ Low cost, high reliability, fiber optic-to- * Industry Standard duplex SC connector 

electronic solution ¢ Transmit and Receiver functions built into a 


¢ Complies with 622 Mb/s ATM Standard for single package 
short wavelength 


MICRO SWITCH INTERNET 
Honeywell Inc. http://www.sensing.honeywell.com 
Optoelectronics Facility opto@micro.honeywell.com 


830 East Arapaho Road FAX 
Richardson, Texas 75081 
1-800-367-6786, USA 1-972-470-4326 - 
1-800-737-3360, Canada 
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INTEROPTICS ° Fiber Optic Components 


—=s= Quality products from Purdy Electronics 


Glass Fiber Cable Assemblies - i ° > 
Patchcords, Pigtails, Hybrids & Custom Assemblies yp Das ty C Series RS 232C Modems 
Fiber Sizes: Singlemode 


Multimode: 50/125, 62.5/125, 100/140, 
200/230, 400/430, 500/530, 550/570, 
600/630, 100/1035 um 
Polish Styles: Standard, Super, Ultra & Angle 
Connector Types: Simple & Duplex 


The OPTO-232C 
series fiber optic 
modems use optical 
fibers to transfer up 
to four channels of 


SS) RS232 data for 
SMA 905 DIN 47256 point-to-point 
applications. 
SMA 906 Specifications Ordering Information 
Data: RS-232, 4-channel Part Number Description 
Full duplex OPTO-232C/S One pair: DTE & DCE 
— | ted ee sea 64 Kb/s fon anne! moderns. 5 
avelength: nm optical port, Male 
ST {| __ No. of Fibers: 2 25-pin connector 
Mounting Style: 25-pin connector OPTO-232C/ST One pair: DTE & DCE 
FC, FC/PC Size: 2.13'W x 2.21"L x 0.63°H four-channel modems, 
ot! 54mm x 56mm x 16mm ST optical port, Male DB 
Operating 25-pin connector 
Biconic Temperature: = -20°C to +70°C OPTO-232C/X-DCE One unit: DCE only 
Connectors: Optical: SMA or ST X=optical connector port 
Data: 25-pin DB OPTO-232C/X-DTE One unit: DTE only 
Power: Host (25 pin) X=optical connector port 
—| = hz External DC jack for © OPTO-PS-1 Power supply, 
OPTO-PS-1 AC/DC plug-in 


HMS-10/HP 


a 


Diamond 


Power Budget/Distance Applications 
Fiber Size | Power Budget! Distance ¢ Computer networking 


t 
¢ Remote peripherals 
* High noise environment 


100/140 13 dB ¢ Factory/office automation 


OPTO-RS422 Series - RS-422 Modems | TRANSMITTERS/RECEIVERS/TRANSCEIVERS 
Data Lines Only a = ak. °° 


The OPTO-RS422 seo rg 
series fiber optic eA eauecen 
modems use 


optical fibers to Plastic Fiber Cable Custom Assemblies 
transfer RS422 Patchcords, Pigtails, & Assemblies 


data for Fiber Sizes: 980/1000 um 
point-to-point Simple & Duplex 
applications. Polish Styles: Standard 


Connector Types: SMA, ST, FC, ElAJ Digital Audio, JIS Industrial 


Specifications Ordering Information 
Data: RS-422 (Data Lines Only) Part Number Description 
Full duplex OPTO-RS-422/S One unit: RS-422 modems, q| a 

eee aaa 2 MB/s ate als optical port, 

v : -pi 
No. of Fibers: alee B25 pln commectar | SMA 905 SMA 906 
Mounting Style: 25-pin connector = OPTO-RS-422/ST One unit: RS-422 modems, 
Size: 2.13'W x 2.21'L x 0.63°H data only ST optical port, 

; 54mm x 56mm x 16mm Male DB 25-pin connector 

Operating 
Temperature: -20°C to +70°C OPTO-PS-1 Power supply, 
Connectors: Optical:SMA or ST AC/DC plug-in 


Data: 25-pin DB 

Power: Host (25 pin) 
External DC jack for 
OPTO-PS-1 


Power Budget/Distance Applications 
Fiber Size | Power Budget| Distance ¢ Computer networking 


« Remote peripherals 
62.5/125 * High noise environment EIAJ Digital Audio 
100/140 13 dB * Factory/office automation 


JIS Industrial 


Call for Our Full Line Catalog « See Additional Product Information in Sections 2450-2460-2475-2600-3700-5100 
Purdy Electronics Corporation™ + 720 Palomar Ave., Sunnyvale, CA 94086 « Tel: 408-523-8218 + Fax: 408-733-1287 » www.purdyelectronics.com 
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Litton has developed fiber optic transmis- 
sion systems since 1979. We've taken the 
same expertise we supply for aircraft LANs, 
robotics and video systems and adapted it 
for use in a wide variety of commercial and 
industrial applications. Our standard 
products are available for quick delivery. 
Custom engineering is also available. 


FM Multi-Link 
FO4370 Frequency Modulated (FM) 


Fiber Optic Communication System 
¢ Video, audio and data on one fiber 
¢ Up to 3 bidirectional channels and up to 
6 unidirectional channels on one fiber 
* 10dB optical loss range 
* Video Bandwidth = 10 Hz - min 4.2 MHz 
¢ Audio Bandwidth = 10 Hz - 5 KHz 
* Data Rate = DC to 1 MBps NRZ 


Video/Data Link 
FO4750/51 Tx/Rx 


¢ Video/data (PTZ control signals) on one fiber 
¢ Option of RS-232, RS-422 or TTL 

¢ Video compatibility: NTSC, PAL, RS-170 

¢ Automatic Gain Control (AGC) 


Video/Data Transceivers 
FO4761/62 Proteus® Compatible 
FO4728/29 Coaxitron® Compatible 


¢ Up to 13 dB system optical loss range 
¢ 850 nm and 1300 nm wavelengths 
¢ ST® optical connectors standard 
* Video Bandwidth 6.5 MHz 
* Video compatibility: NTSC, PAL, RS-170 
Power Requirements: 
12 to 18 VDC, 350 ma 


RS-485 Transceiver 
(2-wire and 4-wire) 
FO4765 


* 0 to 20 dB system optical loss range 
° 850 nm wavelength standard 
* ST® optical connectors standard 
* Data Rate @ BER10-? DC to 2 Mbps 
Power Requirements: 

12 to 18 VDC, 330 ma 


Litton 
Poly-scientitic 


FIBER OPTIC EQUIPMENT & ACCESSORIES 


AM and FM Video Links | 
FO4710 AM TX / FO4700 AM RX 
FO4725 FM TX / FO4727 FM RX 


* 0 to 16 dB system optical loss range 
¢ 850 nm and 1300 nm wavelengths available 
¢ SNR 2 50 aB typical 
¢ ST® optical connectors standard, SMA available 
¢ 3 Hz to 20 MHz bandwidth 
Bandwidth Power 


AMTX 34Hzto 20 MHz 12 to 18 VDC, 100 ma 
16.5 to 24 VAC, 170 ma 
AM RX __ 12 to 18 VDC, 130 ma 
FMTX 6.5 MHz 12 to 18 VDC, 150 ma 
16.5 to 24 VAC, 250 ma 
FM RX 12 to 18 VDC, 200 ma 


2475 


Hybrid Transmitters/Receivers 
AC or edge-coupled with data rates up to 
125 Mbps NRZ. Transmitters with high 
launch power and receivers with superior 
sensitivity and broad dynamic range. 


Features: 

¢ Electrical compatibility with PECL, ECL and TTL 

° Meet requirements of: ARINC 629, MIL-STD-1773, 
STANAG 3910 


Data Transmission Link 


FO4618 
* Data Rate @ BERI0~? 

RS-422 - DC to 1Mb/s 

TTL- DC to 1Mb/s 

RS-232 - DC to 100Kb/s 
* 0 fo 20 dB system optical loss range 
¢ 850 nm and 1300 nm wavelengths available 
¢ ST® optical connectors standard, SMA available 


Power Requirements: 
12 to 18 VDC, 150 ma 


Multimode Optical Switches 
Q Miniaturized, commercial 
Q Ruggedized, military 


Features: 

* Low insertion loss 

* High reliability 

* Board mountable. 

Applications: 

Test equipment, Local area network (LAN) bypass 
switching, FDDI compatible 


800-336-2112 


QO) www.litton-ps.com Q e-mail: info @litton-ps.com 
O) FAX (540)953-1841 OQ International (540)552-3011 


In addition to fiber optic products Litton Poly-Scientific designs and manufactures slip rings, resolvers, DC motors 


and higher order actuator assemblies. 
Be1166 


For manufacturers’ sales offices, see yellow pages 
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g 
g $4 
<4 


i 


Point-to-Point Datacom over Multimode Fiber... 


Sef 


No External Power Needed 


‘Full Duplex Communication 


Swappable Interface Cards 


Model 1185 a Model 1180 
Single Fiber Modem Single Fiber Modem 
Interface Modules for X.21, V.35, G.703, RS-232 Sync./Async., V.24/V.35 


SPECIAL FEATURES: 


@ Single or Dual Multimode Fiber 

@ Synchronous or Asynchronous 

@ Distances from 2 - 3 Miles 

@ Data Rates from 19.2 to 256 kbps 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 


i | | Si 
Miniature DC Drive Components 
Originators of Skew-Wound Coreless Micromotors. Patented and Licensed the World Over. 


meet = see 


Coreless DC Motors Precision Gearheads Also Available: 

@ From 8mm (.315 in) - 38mm (1.496 in)  @ From 1.9mm (.075 in) - 120mm (4.724 in) Tacho-Generators 

.015 - 100 Watts Cont. Output Power Continuous output Torque up to 250 ft-lbs. Optical Encoders 

.007 - 16 oz-in Max. Cont. Torque Bi-directional operation in ratios up to Magnetic Encoders 

Speeds up to 21,000 RPM 983,447:1 Precision Gearheads 
Motor Tachometers 

PMDC Motors Brushless Motors Zero Backlash Gearing 

Up to 700 Watts Cont. Output Power Q From 1.9mm (.075 in) - 35mm (1.378 in) Brakes 

Up to 315 oz-in Max. Cont. Torque speeds up to 100,000 Rom Servo Amplifiers 

Custom Windings Available up to 180 VDC 2-Wire Drives available — Controllers 

Speeds up to 7,350 rpm Servo Amplifiers Complete Servo Systems 


/ 


NV 
Z2=>Micro Mo Electronics 
FAULHABER GROUP 
The Market Leader in Coreless Motor Technology 


14881 Evergreen Avenue Clearwater, Florida 33762-3008 USA Phone: (813) 572-0131 Fax: (813) 573-5918 
TOLL FREE (800) 840-5733 = ¢-mail: eem@micromo.com Internet: http://Awww.micromo.com 


For full catalog & latest data sheets, call (813) 572-0131 Fax on demand: 800-477-1133 
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MOTORS AND DRIVES 


Crouzet Corp. |Beti78 | ov 
Denstronics PBe1182 [| 
185 | ov | 

pea 


ELTROL Corp. B+1185 a 
Globe Motors B-1189 ov v ¥ 
Hurst Manufacturing Division | Beit90 | Vv | ov | | ¥ Jv | OY 


Kollmorgen Motion 
Techonologies Group 


+ 


Litton Systems, Inc. 


‘wabuchi Motor Anetcatop.[BHIa7 |__| —~—S«d| S| id 
9 
ae ai 


t 


oO Ww 
e e e 
— —_ 
_ —k 
oO; © 
oy; & 
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ROTATING COMPONENTS 
SLIP RINGS 


BRUSHES, ETC. 


CUI Stack, Inc. 
Fabricast Inc. 


Globe Motors 

Litton Systems, Inc. 
Micro Mo Electronics, Inc. 
Motor Technology, Inc. 
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2 ELECTRONICS CO. 


Capsule Slip Ring Assemblies 


These Slip d wide use The units shown here 
in gyro gimbal an sradedioe’ are only a sample of those 
enclosed and tes } available which include a 50 
gold alloy brushes: ring capsule of .685 


rings for excellent diameter. 
levels. Although miniat 
surprisingly rugged an 
military environmental spé 

Units have been fully te 
parameters listed below, p 
and reliability. All units are fa 
shipment and a copy of the test. 
each unit upon request. 


120 DIA.THRU PLACES 
EQ. SP.ON A 1.250 B.C. 


CAY-110 


+.000 
~.001 


.249 DIA. 


No. of Rings “A” Inches 
4-12 1.48 
13 - 24 2.20 
25 - 30 2.56 


CAY-604 .067 DIA. (3) EQ. SP. ON 062 WIDE 

A 671 + .003 B.C. 018 DP. (2) PL. 

120 DIA. THRU (3) PLACES 

EQ. SP.ONA 15 B.C. CAY-245 
+.000 
-.001 


.249 DIA. 


.69 
DIA. 


No. of Rings “A” Inches 
4-12 741 a 
43-24... 4437... °° © 1.500 DIA. bm 
25 - 40 1.665 38 1.70 +.01 
CAY-110 CAY-604 CAY-245 

MECHANICAL 
Torque 1.0 in.-oz. max. (24 rings 1.0 in.-oz. max. 0.5 in.-oz. max. (20 ring assembl 
Speed 500 rom max. 200 rpm max. 200 rom max. 
Life 10° revs. min. 5 x 10° revs. min. 10’ revs. min. 
ELECTRICAL 
Contact Resistance Variation 5 millionms max. at max. speed 20 milliohms max. at max. speed 5 millionms max. at max. speed 
No. of Rings 30 max. 40 max. 20 max. 


SPECIFICATIONS 
Mechanical Electrical 
1 Rings: Gold alloy 1 Current: Signal level to 1 amp °C for 1 hour 
2 Brushes: Gold alloy wire, spring temper maximum 
3 Ball Bearings: Stainless steel, shielded 2 Voltage: Micro-volts to 110 volts rms 
4 Shaft: Stainless steel 3 Dielectric Strength: 500 Volts rms 2 
5 Housing: Anodized aluminum (all combinations) 
6 Rotation: Bi-directional 4 Leadwire: #30 AWG teflon insulated, 3 
| 15" long minimum 
DAPERING ror 5 Noise: +5 micro-volts per ma 4 ; ; 
CAY- Ci CU 5 Humidity: MIL-E- 


ieee (95% R.H. @ 120% 
Model 


NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 m 201-436-2230 m FAX 201-436-6024 m www.airflyteelec 
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2 ELECTRONICS CO. 


Capsule Slip Ring Assemblies 


3 igned for gyro-rate table and centrifuge 
applications, ha f their versatility and compact size. The 
standard assemb. At extra cost) with internally shorted rings 
for double and trip ssingle, double and triple shielded wire. 
Featuring gold alloy fe gold alloy rings, these assemblies 
are manufactured fro ig at a very nominal cost. Special 
assemblies with switchini h. non-standard materials for use in 
severe environments are j 


SPECIFICATIONS 
Mechanical 
Rings: Gold alloy 
Brushes: Gold alloy wire, spri 
Ball Bearings: Stainless steel 
Shaft: Stainless steel, type 303 
Housing: Anodized aluminum 
Rotation: Bi-directional milliohms @ 200 rom UNIT SHOWN WITHOUT COVER 
Torque: .125 in.-oz. per ring 
Speed: 600 rom max-intermittent 
Life: 2000 hrs. @ 100 rpm 


: Signal level to 2.0 amps 
vels available) 


OON OO LGN = 


NOTE: The table below shows similar models that are available. 


093 + .015 _ Part No. Dia. Rings Length 


203 DIA THRU C'BORE > 1.888 CAY-1117 1.72 72 6.0 

(4) PL. EQ. SP. ON A 2.375 B.C, CAY-1248 1.87 __ 6 8.0 
oan DAY-1481-1 2.75 80 4.92 

MAX. DAY-1481-2 2.75 170 8.66 
DAY-1481-3 2.75 235 11.50 


ale DAY-1481-4 


2.19 16.25 


Multi-Purpose Capsule Assemblies 
LONG LIFE & HIGH SPEED & THROUGH-BORE DE 
SPECIFICATIONS 9 Rotation: Bi-directional _ 


1 Rings: Coin Silver 10 Current: 0-5 amps per ring 

2 Brushes: Silver graphite, two per ring (15 amp available) 

3 Ball Bearings: Stainless steel, 11 Voltage: 250 Volts DC max. *% — 
shielded 12 Dielectric Strength: 500 VRMS 

4 Shaft: Aluminum (all combinations) 

5 Housing: Aluminum 13 Noise: 10 milliohms @ max. speed 

6 Torque: .03 in.-lb. per ckt. approx. 14 No. of Rings: 30 max. 

7 Speed: Up to 5000 rom 15 Leadwire: #22 AWG, 24" long 

8 Life: 50 x 10° revs. min. 


2.50 DIA. 


“THRU | 
. No. of Rings A 
ROTOR LEADWIRES ExiT_/ .173 DIA. THRU (4) PL. Bhd ack lEiele_ i uNirenows 
THRU SLOTS OR BORE EQ. SP. ON A 3.000 B.C. | 1 thru 16 4.00 WITHOUT COVER 


17 thru 30 5.75 & MTG FLANGE 


NEW HOOK ROAD, BAYONNE, NEW JERSEY 07002 m 201-436-2230 m FAX 201-436-6024 m www.airflyteelectronics.com 
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2 ELECTRONICS CO. 


Power Capsule Slip Ring Assemblies 


DAY-705 our order using many standard components 
which have provi ears of reliable operation. The “platter- 
type” design inclut n each side of each molded sub-assembly; 
and, leaf type silve e molded in an insulating block and 
perfectly matched to much as the assemblies are the stack- 


up type, we are able to 
components — with a vet 
DAY-710 Similar in coi 
coin silver rings on each si 
“through bore” design which 


SPECIFICATIONS 
Mechanical 

1 Rings: Coin silver 

2 Brushes: Silver graphite : 
3 Ball Bearings: Stainless steel, shieldé 
4 Shaft: Anodized aluminum 
5 Housing: Anodized aluminum 


specifications — using our standard 
jred. 

this platter type unit features two 
r package density, and a ee, 
sage of fluid or gas lines. “oe 


0 rom maximum 


500 Volts rms 


UNIT SHOWN WITHOUT COVER 


DAY-710 UP TO 120 RINGS 


//~,250 DIA, THRU (6) PL. 
EQ. SP. ON A 6.750 B.C. 


DAY-705 UP TO 160 RINGS 


1.50 
5.25 DIA. DIA. THRU 


1.937 


#4-40NC-2B x .25 
DP. (4) PL. 


.75 DIA. THRU 


.250 DIA. THRU (6) PL. 
EQ. SP. ON A 4.750 B.C. 


EQ. SP. ON A .906 
B.C. 


7.50 DIA. 


No. of DAY-705 DAY-710 No.of DAY-705 DAY-710 


DAY-705 DAY-71 0 Rings “ sey? Rings hd Mad soy 
Torque 1/2 in.-0Z. per circuit 3/4 in.-0Z. per circuit 10-20. 5.375 4.725 81-100 16.625 12.625 
Life 3000 hrs. @ 200 rpm 2500 hrs. @ 100 rpm 21-40 8.187 6.700 101-120 19.437 14.600. 
Current 5 amps max. per circuit 5 amps max. per circuit 41-60 11.000 8.675 121-140 22250 © 
Contact Resistance Variation 8 millionms peak @ max. speed 10 milliohms max. 61-80 13.812 10.650 141-160 25.062 


SPECIFICATIONS 

Rings: Coin Silver 

Brushes: Silver graphite (two per ring) 

Ball Bearings: Beryllium copper 

Insulation: Phenolic 

Leadwire: Available upon request 

Speed: 750 rpm max. 

Life: 1000 hours @ 100 rpm 

Current: 5 amps per ring; 10 amps 

per ring when 4 brushes are used 

9 Voltage: 350 VRMS 

10 Dielectric Strength: 500 Volts rms 
(all combinations) 

11 Insulation resistance: 10 megohms 
minimum at 500 VDC 

12 Noise: The contact resistance change 
in each circuit shall be less than .005 
ohms at maximum speed 

13 Units with less than 11 rings have one 
bracket per brush block 


144 DIA. THRU C'SINK 
OPP. SIDE 100° TO .281 DIA. 
(4) PL. ON 2.593 R. A+ 03 


ir 


ONOoa haON — 


6.75 + .01 


A = 263" +1415 x ¢ General purpose 
: ey i NO. OF RINGS ° Stack-up capability (up to 


oe B=A+ 432 200 rings or more) 


BRACKET (TYP) e Low noise 
¢ Long life 


arene 
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3500 ______MOTORS, DRIVES, & ROTATING EQUIPMENT _ ; 3900 


2 ELECTRONICS CO. 


Multi-purpose Slip Ring Assemblies 


in commercial equipment, have been used 
ples to the transmission of medium power. 
fe. brushes, convenient terminals on both 
sign which allows the leadwires to be 
ting when a shaft clearance hole is 
required. The wide var. tions available, including “in- 
between” shaft diameters, elect a standard assembly for this 
application, eliminating time esign charges. The CAY-731/CAY- 
740 should be specified whe blies are not practical. 


SPECIFICATIONS 

Mechanical — 

1 Frame: Aluminum mperes per circuit 5 Contact Resistance Variation: 10 mil- 
(DAY-490/DAY-499 only) available) lionms maximum at maximum speed 


2 Rings: Coin silver 
3 Brushes: Silver graphite, two per ring ® 
4 Leafs: Beryllium copper 
5 Insulation: Epoxy or laminated plastic 


6 No. of rings: 100 maximum 


Environmental 
1 Operating Temperature: 0 to 250°F 
2 Humidity: 95% maximum | 


As An Assembly ..Or As Separates 
DAY-490/499 UP TO 100 RINGS CAY-731/740 UP TO 100 RINGS 


Inches 
oy 
4.88 
6.75 
8.63 
10.50 To determine “L” dimensions use the following formula: 
ae “L” = .750" + [.1875" (No. of Rings)] 

17.88 


*Consult Factory 


ASSEMBLY ~ SEPARATES 
Max. Min. Max. Torque Max. Min. 

Speed Life Per Ring “B” “Dp” “gS” Speed Life “B” “A” “Cc” 
Part No. RPM 10° Rev. ib.-in. 1.D. O.D. Part No. RPM 10° Rev. 1.D. 
DAY-490 5000 50 21 1.00 4.00 1.25 CAY-731 5000 50 1.25 1.875 1.447 
DAY-491 4000 40 .30 1.75 5.00 2.125 CAY-732 4000 40 2.125 2.750 1.829 
DAY-492 3000 30 40 2.75 6.50 3.125 CAY-733 3000 30 3.125 3.750 2.281 
DAY-493 2500 20. 50 3.75 7.50 4.125 CAY-734 2500 25 4.125 4.875 2.822 
DAY-494 2000 20 61 4.75 8.50 5.125 CAY-735 2000 20 5.25 5.875 3.307 
DAY-495 1500 15 71 5.75: 9.50 6.125 CAY-736 1500 15 6.25 7.000 3.857 
DAY-496 1500 15 82 6.75 10.50 7.125 CAY-737 1500 15 7.25 8.000 4.342 
DAY-497 1000 10 92 7.75 11.50 8.125 CAY-738 1000 10 8.25 9.000 4.837 - 
DAY-498 1000 10 1.02 8.75 13.00 9.125 CAY-739 1000 10 9.25 10.000 5.332 
DAY-499 750 7.5 1.12 9.75 14.00 10.125 CAY-740 750 7.5 10.25 11.000 5.827 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 


D ELECTRONICS CO. 


Vehicle Slip Ring Assemblies 


n the design and manufacture of assemblies | 
itary vehicles. We have built slip rings for iia 
periscopes, turret: :.. These assemblies range in size from 6" 
or less in outside di ‘learance holes larger than 28". This type 
l struction, usually has two high power 
s. Illustrated are several of the 


rings, several low powe 
configurations we have 


SPECIFICATIONS 


Voltage: from 28 VDC to 2 
Current: from 1 amp to 600° eee ee | 
Frequency: DC to 100 MHz one | ) = 
Speed: Usually about 20 rom 
Noise: Less than 10mQ peak to 
Hydraulics: 3000 psi operating 
Pneumatics: 1500 psi operating 
Torque: 15 ft.-lb. max. (no hydraulics): 
Life: 3000 hrs. 

Environmental: Vibration, shock, etc. 
per MIL SPEC 

Terminations: Connectors & fittings 
customer compatible 


7.50 DIA. 


ONO ON OOhWN — 


anh, 


onl, 
ak 


1.00-11.5 NPT 
(2) PL. 


ROTOR (TURRET) END 


STATOR (HULL) END 
1.000-11.5 NPT 


Encoder & Switches 


Airflyte encoder and rotary switches feature drum construction with solid 
gold alloy conducting segments embedded in epoxy and machined flush. Brushes 
are multi-strand, spring-temper gold-alloy. As small as 1/2” diameter. 


ENCODERS 


Special encoders with BCD, Gray, True Binary or non-standard codes are available. 
Units supplied with or without logic circuitry. 


SWITCHES 


When close accuracy, repeatability and size are important, specify Airflyte rotary 
switches for timing and positioning application switches and cams. Pre-set to elimi- 
nate installation time. Zero hysteresis. 
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3500 | MOTORS, DRIVES, & ROTATING EQUIPMENT _ | 3500 


» BERTSCH U. S. 1280 LIBERTY WAY, VISTA, CA 92083 


PHONE (760) 727-7420 FAX Nise 727-4436 


Series 20-08 « 0. 2 Watts ¢ ¢ 6000 RPM Dimensions — mm. 1mm = 0.0394 in 


7.06 In. Oz.=imNm M 12-00 Torque 
Rotor : 3 Flat Coils Efficiency up to 85% Recommended Operational Data Gear Head Rating 
Magnet SeCo5 Rotor Moment of Inertia 3 x 10-3 0z-in? Speed max. 6000 rpm = Max. Torque 
Commutator AgCu3, 6 segments Mechanical Time Const. appr. 25ms Torque 0.06 oz in GBR= 43:1 1.5 oz-in 
Brushes Gold alloy Weight — 0.350z. Temperature —4° +140°F GBR = 139:1 3.0 oz-in 
Bearings Oilite, Brass GBR = 449:1 — 5.0 oz-in 
| GBR = 1443:1 7.0 oz-in 
Max. Motor Speed 7000 rpm 
Max. Power 0.1 W 
20-08-03 20-08-06 20-08-12 Max. Radial Load 6 0z 
Voltage 6 Max. Axial Load 2 02 
No load speed 7500 Weight with motor 0.5 oz 


Resistance ; 28 . 
Stall torque 21 0z-in 


No load current appr. 13 

Recommended current 50 

Torque constant 0. 1.02 

Counter-EMF 0.8 ; ! 
Speed/Torque Gradient 36842 35714 rpm/oz-in 


Series 00-30 - 0.05 Watts * 10,000 RPM _ pimensions— mm _ 1mm = 0.0394 in 


Rotor 3 Flat Coils Recommended Operational Data Max. Power 0.04W 

Magnet Ferrite Speed 10,000 rpm Weight with motor 0.55 oz 

Commutator Flat, 3 Segments Torque 0.005 oz-in 

Satis rea one Temperature —4°to +140°F Standard Gear Ratios M11-00 
rushes AgCu 1851...» +OR44  47R4 

Bearings Brass, Plastic. or Gear Head . Me vue ee 

Sintered Metal Mo caer seraan 4629°1 
Weight 0.3 oz. tai cid res 


00-30-02 00-30-03 00-30-04 00-30-06 
Voltage 2 3 4 V 
No load speed 11,500 13,800 rpm 13,500 rpm 
Resistance 16 26 54 Ohms 
Stall torque 0.018 0.018 : : oz-in 
No load current appr. 28 mA 
Recommended current 50 mA 
Torque constant 2 : A : 0z-in/A 
Counter-EMF mV/rpm 
Speed/Torque Gradient 639, 000 767, 000 750, 000 844, 000 = rpm/oz-in 


Series 16-24 ° 0.4 Watts - 6000 RPM Dimensions — mm_ 1mm = 0.0394 in 


Magnet AINiCo Efficiency up to 75% Recommended Operational Data Gear Head 

Commutator AgCu5, 5 segments Rotor Moment Speed max. 6000 rpm Max. short time torque 12 oz-in 

Brushes Gold alloy of Inertia appr. 3x 10%0z-in? Torque 0.07 oz-in Max. Motor Speed 6000 rpm 

Bearings Oilite, Sintered Metal | Mechanical Time Const. appr. 25ms Temperature —4°to +148°F Max. Power 0.4W 
Weight 0.7 oz Weight with motor | 

Possible Combinations | 16-24 1.3 oz 


Gear Head M20.00 
Standard Gear Ratios 


10.2:1 32.7:1 105:1 


16-24-03 16-24-06 16-24-12 20.571 65.51 910°1 
Voltage 3 . “aac4.”~.~C~*~”CAAaa 
No load speed 9,000 aoe Le ; 
Resistance 4 ' ; 


Stall torque 33 

No load current appr. 35 

Recommended current 200 

Torque constant . 

Counter-EMF 32 

Speed/Torque Gradient 27,300 _ . 26, 800 26, 500 rpm/oz-in 


Series 16-34 and 16—35 « 0.8 Watts *» 7000 RPM  pimensions — mm_ 1mm = 0.0394 in 


Magnet AINiCo Efficiency up to 75% 

Commutator AgCu3, 5 segments Rotor Moment 

Brushes Gold alloy of Inertia appr. 4 x 10-3 oz-in@ 

Bearings Oilite, Sintered Metal Hcl ee Time Const. appr. ms 
eight 1 02. 

Recommended Operational Data Possible Combinations 

oe max. 7000 rpm Gear Head M20 

orque 0.15 oz-in Gear Head M 20 
Temperature “tO + 175'F Series 16-24, 16-34, 16-35 


16-34 with Gear Head M 20 


16-35-03 16-35-04 16-34-06 16-34-09 16-34-12 16-34-15 
Recommened current 300 . 175 125 
No Load speed 8100 rpm | Torque constant 0.48 1.1 1.45 1.71 2.0 - oz-in/A 


Resistance 2.5 : Ohms} Counter-EMF 36 79 1.08 1.27 1.51 mV/rpm 
Stall torque 0.55 ; : ; oz-in | Speed/torque Gradient 14,700 12,400 12,900 14,500 15,600 rpm/oz-in 
No load current appr. 50 Mechanical Time 16 15 17 18 18 ms 
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BERTSCH U. S. 1280 LIBERTY WAY, VISTA, CA eens 


PHONE (760) 727-7420 FAX (760) 727-4436 


Series 22-35, 22-45 ¢ 6 Watts e 10,000 RPM Dimensions — oo oe oC 
06 In. Oz.=1mMNm 


Magnet AINiCo Efficiency up to 85% Possible Combinations Axial Play max. 0.012 in 
Commutator CuAg 0.1, 5 segments Rotor Moment Gear Heads H 30, H 40, P 24 Max. Gear Play 3° 
Brushes Graphite of Inertia 20 x 10°3 oz-in2 = Tacho 20-08 
Bearings Oilite Mechanical Time Const. appr 20ms Encoder HEDS-5500 Standard Gear Ratios 
Brass, Sintered Metal Weight 2.7 Oz ey Os este 
Recommended Operational Data 19:4 46:1 stages 
Mex ea max. 10,000 rpm = gi:1, ss 199:1:353:1 3-stages 
Torque 0.7 oz-in 
ee eee — 4° to ee F Planetary Gear Head P 24 
2 stages 95 oz-in Series 22-35, 22-45 
3 stages 50 0z-in 
Max. Motor Speed 7000 rpm 
Max. Radial Load 2.5 lbs 
Max. Axial load 1 Ib 


22-35-06 22-35-12 22-35-24 | 22-45-14 22-45-18 22-45-24 22-45-36 


g 14 18 
No load speed 10,000 9,700 
Resistance / 2 6 
Stall torque : 3.07 
No joad current appr. 35 
Recommended current 500 450 
Counter-EMF 74 ; 1.56 
Speed/Torque Gradient 4233 3270 3420 
A=35.5mm | A=45.5mm 
Series 25—51 « 25 Watts * 25,000 RPM Dimensions — mm_ 1mm = 0.0394 in Gear Head H 40.00 
: bo Type Ratio No. of gear Max. torque 
Magnet SeCo5 AINiCo Efficiency up to 85% 
Commutator CuAg 0.1, 5 segments Rotor Moment of Inertia 20x 10-S0z-in? ge eee 
Brushes Graphite Mechanical Time Const. 8.5 ms te a 
Bearings Ball Bearings Weight 4.4 0z Sr ee Ye |, 
Brass, Sintered Metal Recommended Operational Data at 7 1 m 
Speed 25,000 rpm 19015 0.59 70 
Torque 2 0z-in 250:1_ 5 0.59 70 
compe ue -4° to +140°F 500:1 6 0.53 70 
ax. Rotor 750:1 6 0.53 70 
Temperature 250°F 


25-51-24 


No load speed 

Resistance 

Stall torque 

No load current appr. 
Recommended current 
Torque constant 
Counter-EMF 8 
Speed/Torque Gradient 1617 


Series 28—52 « 15 Watts - 4000 RPM _ pimensions — mm _ 1mm = 0.0394 in 


Magnet SeCo5 Efficiency up to 85% Recommended Operational Data 
Commutator CuAg 0.1, 7 segments Rotor Moment of Inertia 0.14 0z-in? Speed 4000 rpm 
Brushes Graphite Mechanical Time Const. appr. 20ms — Torque 4.20z-in - 
Bearings Oilite, Sintered Metal Weight 5.80z Temperature —4° to +175°F 
. Max. Rotor Temp. 250°F 


Type 28-52-12 28-52-24 
Voltage 

No load speed 

Resistance 

Stall torque 


No load current appr. 100 

Recommended current 1.2 

Torque constant 

Counter-EMF 2.0 

Speed/Torque Gradient 347 rpm/oz-in 


Planetary Gear Head P 32 for Possible Combinations: 


Series 22-28 Gear Head P 32 
Max Motor Speed 5000 rpm SO. 
Temperature 5°F to 140°F encoel BEES 


Life at specified torque appr. 3000 hrs Max. Torque Efficiency Stages Length 


oz-in in 
100 0.8 1 1.3 
with Gear Head P 32 300 0.75 2 1.7 
600 0.7 3 2.0 


Standard Gear Ratios 


4.5:1 6.25:1 1-stage 
20.25:1 50:1 2-stage 
91.1:1 162:1 308:1 3-stage 
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MOTORS, DRIVES & ROTATING EQUIPMENT _ 


3500 


Sub-Fractional Motors 


"SYNCHRONOUS MOTORS AND GEAR MOTORS 


DIRECT DRIVE MOTORS | 


82510 

e Synchronous 
¢ Reversible 

e Perm. Magnet 


¢ 1.4" Diameter 

¢ 300 RPM 

¢ 1.9 ozin Starting Torque 
e 2.1 ozin Running Torque 


82344 

e¢ Synchronous 
e Unidirectional 
e¢ Economical 


¢ 300 ozin Static Torque 
e 75 ozin Dynamic Torque 


e¢ 155 ozin Running Torque at 


1 RPM 


82524 

e Synchronous 
¢ Reversible 

e High Torque 


¢ 300 ozin Static Torque 

e 75 ozin Dynamic Torque 

e 1200 ozin Running Torque 
at 1 RPM 


©|Crouzet| 


82550 

e Synchronous 
e Reversible 

e Perm. Magnet 


1.4" Diameter 

600 RPM 

1.4 ozin Starting Torque 
1.7 ozin Running Torque 


82334 

e Synchronous 
e Unidirectional 
¢ High Torque 


¢ 300 ozin Static Torque 

e 75 ozin Dynamic Torque 

¢ 580 ozin Running Torque at 
1 RPM 


82529 

e Synchronous 
e Reversible 

¢ Heavy Duty 


e 70 inlb Static Torque 

¢ 300 inoz Dynamic Torque 

¢ 1200 inoz Running Torque 
at 1 RPM 


Motors - Switches - Timers - Coun ters - 


HIGH TORQUE 


PERMANENT MAGNET. 

OIL IMPREGNATED BEARINGS 
INTERNATIONAL STANDARDS 
REVERSIBLE OR UNI-DIRECTIONAL 
WIDE RANGE OF SPEED, SHAFT AND 


VOLTAGE OPTIONS 


TYPICAL APPLICATIONS INCLUDE © 
PUMPS, CHART RECORDERS, 
DISPLAYS, MEDICAL AND OFFICE 


EQUIPMENT 


82520.4 

e Synchronous 
e Reversible 

¢ Perm. Magnet 


¢ 2.0" Diameter 

e¢ 450 RPM 

¢ 3.5 ozin Starting Torque 
¢ 3.9 ozin Running Torque 


82305 

¢ Synchronous 
e Unidirectional 
e Heavy Duty 


¢ 70 inlb Static Torque 

¢ 300 inoz Dynamic Torque 

¢ 580 ozin Running Torque at 
1 RPM _ 


80537 
e Synchronous 
e Reversible 


¢ 180 inlb Static Torque 

e 45 inlb Dynamic Torque 

¢ 120 inlb Running Torque 
at 1 RPM 


| 82530 


e Synchronous 
e Reversible 
¢ Perm. Magnet 


¢ 2.3" Diameter 

¢ 300 RPM 

¢ 7.3 ozin Starting Torque 
¢ 8.2 ozin Running Torque 


82514 

¢ Synchronous 
e Reversible 

¢ Economical 


¢ 300 ozin Static Torque 

¢ 75 ozin Dynamic Torque 

¢ 460 ozin Running Torque at 
1RPM | 


80547 
e Synchronous 
e Reversible 


¢ 180 inlb Static Torque 

¢ 45 inlb Dynamic Torque 

¢ 234 inlb Running Torque 
at 1 RPM 


Pneumatic Controls 
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‘SGX Sub-Fractional Motors 
DC MOTORS AND GEAR MOTORS 


HIGH TORQUE 

| PERMANENT MAGNET 
OUTPUT POWER 1 TO 27W 
OIL IMPREGNATED BEARINGS 


OPTIONS INCLUDE ENCODERS, 
FILTERS, BALL BEARINGS 


WIDE RANGE OF GEAR RATIOS 
AND SHAFTS 


TYPICAL APPLICATIONS INCLUDE 
PUMPS, DISPLAYS, MEDICAL 
AND OFFICE EQUIPMENT 


DIRECT DRIVE MOTORS 


82840 82810 82800 ™ 82830 
82860 | 


= |° 42 MM » 42 MM 
32 MM “ Diameter > | Diameter ° 62 MM 
Diameter ° 9 Watt 15 Watt Diameter 
1-4 Watt Replaceable Brushes Replaceable Brushes _ [° 27 Watt 
Varistor Filter | Encoder Available _*. |. Encoder Available , o>» = fe 2 Ball Bearings . 
¢ QC Terminals QC Terminals | ~ 3 - QC Terminals . ‘¢ QC Terminals 


80813 
80803 


' Speed Range 
e Speed Range 1 to 441 RPM Speed Range 1 to 430 RPM_ |e Speed Range 1 to 108 RPM 60 to 400 RPM 
e 75 ozin Dynamic Torque 75 ozin Dynamic Torque 300 ozin Dynamic Torque 18 Ibin Dynamic Torque 
¢ 300 ozin Static Torque 300 ozin Static Torque 1200 ozin Static Torque 70 Ibin Static Torque 
¢ 82860 Motor 82860 Motor 82860 Motor 82810 or 82800 Motor 


80814 
80804 


¢ Speed Range Speed Range Speed Range Speed Range 
1 to 40 RPM 1 to 208 RPM 4 to 144 RPM 5 to 375 RPM 
¢ 18 lbin Dynamic Torque 45 |lbin Dynamic Torque e 45 lbin Dynamic Torque 180 Ibin Dynamic Torque 
e 70 lbin Static Torque 180 Ibin Static Torque ¢ 180 Ibin Static Torque 700 Ibin Static Torque 
fe 82810 or 82800 Motor 82810 or 82800 Motor ¢ 82830 Motor Ball Bearings 


Fey Motors - Switches - Timers - Counters - Pneumatic Controls 
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DIRECT DRIVE MOTORS 


82910 

7.9" 

¢ Bi Polar 

¢ Uni Polar 

e 5 Watt 

¢ 1.4” Diameter 

¢ Holding Torque 
2ph 3.5 ozin 
4 ph 2.8 ozin 

¢ Voltages 5-12-24 


GEARED MOTORS 


82914 
¢ Bi Polar 
e Uni Polar 


¢ 300 ozin Static Torque 
¢ 75 ozin Dynamic Torque 
¢ Various Gear Ratio 

and Shaft Options 


82910 


2 phases - 12,9 0, 0. 3A/ph 


mN.m 


Constant 
current 
with 
Ericsson 
PBL 
3717 


82950 

e 15° 

e Bi Polar 

¢ Uni Polar 

° 5 Watt | 

¢ 1.4” Diameter 

¢ Holding Torque 
2ph 2.8 ozin 
4 ph 2.1 ozin 

° vores: S- 12-24 


82924 
e Bi Polar 
e¢ Uni Polar 


e 300 ozin Static Torque 
¢ 75 ozin Dynamic Torque 
¢ Various Gear Ratio 

and Shaft Options 


82950 
2 phases — 12,9, 5.6 V 


¢ HIGH TORQUE 


PERFORMANCE CURVES _mNM x 1416 = ozin 


PERMANENT MAGNET 
7.5° AND 15° BI POLAR AND UNI 


POLAR 


OIL IMPREGNATED BEARINGS 
WIDE RANGE OF GEAR RATIOS 


AND SHAFTS 


TYPICAL APPLICATONS INCLUDE 
PUMPS, STRIP CHART RECORDERS, 


IMAGING EQUIPMENT, MEDICAL AND 
OFFICE EQUIPMENT 


82920 
° 7.5° 
e Bi Polar 
e Uni Polar 
e 7.5 Watt 
e 2.0” Diameter 
¢ Holding Torque 
— 2ph 9.9 ozin 
4 ph 8.1 ozin 
e Voltages 5-12-24 


82929 
e Bi Polar 
e Uni Polar 


¢ 70 inlb Static Torque 


¢ 300 ozinDynamic Torque 
e Various Gear Ratio 


and Shaft O tions 


82920 


2 phases — 10.7 (, 0.54A/ph 


Constant mim 
current 

with 

Ericsson 

PBL 

3717 


82930 

© 7.5° | 

¢ Bi Polar 

e Uni Polar 

¢ 10 Watt 

e 2.25” Diameter 

¢ Holding Torque 
2 ph 25.5 ozin 
4 ph 21.5 ozin 

¢ Voltages 5-12-24 


82937 
® Bi Polar 
¢ Uni Polar 


° 180 inlb Static Torque | 

e 45 inlb Dynamic Torque 
¢ Various Gear Ratios 
_Available 


82930 


2 phases — 9 0, .53A/ph 


Constant © 
current 
with 
Ericsson 
PBL 
3717 


600 2000 Hz 
500 1000 1500 2000 2500 tr/min : 


<|Crouzet] Motors - - Switches - - Timers - Counters - Pneumatic Con trols 
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9615 SW Allen ph 800-275-4899 >. 
: , ‘el ~ re Beaverton, OR 97005 ph 503-643-4899 QW CUI STACK 
en CO er S www.cuistack.com fax 503-643-6129 WH 
With your order of standard or custom electro-mechanical components, comes over 25 years 


of worldwide electronic sourcing experience. "On top of it" expresses the extraordinary O f ‘mM 
service you'll receive towards building a long-term relationship with C U I Stack. Just call. a top O It. 


Incremental Optical 
MES NSB Body sizes from 00.472" 

-10° to +85°C typical. op. temp 

200 kHz frequency response 

Resolutions to 10,000 pulses per revolution per channel 


Wide Variety of input & output options 


MEH NHD NHG Body Sizes from @0.52 

Many input & output formats 

-10° to +85°C typical op. temp 

200 kHz frequency response 

Resolutions to 32,400 pulses per revolution per channel 
Bore sizes from 22 to @75mm 


Magnetoresistive 
JRSS JR205 JR305 Ideal for rough, contaminated environments 
Differential, quadrature output 
CS > Resolutions up to 2048 PPR/channel 
eae, Up to 200 kHz frequency response 
—S—< 26, 6.35 & 8mm bore 
Economy model to 600 PPR 


Absolute 

2°, (256) 

2'°, (360) 

2'*, (4096, 3600, 1000) resolution 

Shaft, dual shaft or hollow shaft 
Natural binary, gray or BCD code output 
Economy protection per IP65 


NHA NHY Sizes from @ 1.11" 

Differential, quadrature output 
Commutation channels for 4,6,& 8 poles 
200 kHz frequency response 

Resolutions to 5,000 PPR/channel 


Manual Optical | | 

EC202A RE20 NMC Resolutions to 500 PPR/channel 
<S Quadrature output 

Extremely low noise 

10’ cycle typical life 

Low current models available 

With or without detent 


Incremental to 75 PPR/channel 
Economical © 

Panel or PCB mount 

Various shaft lengths available 
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_3500 


Two Phase Stepping Motor and Dual Driver - 


Features:. — 

¢ Two drivers in a package 3 

¢ Unipolar PWM constant current drive 

¢ Small case sizes: 3.00” x 3.00” x .755” . 
¢ Wide range of single supply voltage: 15V to 30V 
¢ Output current/coil: 2.5A ~ 

¢ Selectable half step, full step operation 


Description 

The DP1103D Dual Drive is designed to drive a two-phase step- 
ping motor in the unipolar constant current mode with pulse width 
modulated operation to minimize power dissipation and maximize 
load efficiency, the DP1103D constructed in an advanced packag- 
ing technique, providing superior performance and versatility with 
modular size, weight, price and reliability. 

This driver modular is offered in supply voltages ranged from 15 
volts to 30 volts dc with drive current up to 3 A/coil at a maximum 
operating temperature of 110 degrees celsius at heat spreader. 
Output current is determined by user selection of a motor and pre- 
set within 0.2A to 3.0A/coil before shipping to customer. 

All control logic inputs are optically isolated to eliminate the 
switching noise from the driver circuit through the ground loop, 
also protecting the external system from high voltage in case of 
drive failure. 


Absolute Maximum Ratings at TA = +25°C 


Physical Dimensions 


@ 0600 1,000 0.600 
CN2 _. cn3® 


MOUNTING HOLE 
4 PLACES 
0156 / 0.250 DIA. . 


O.215. TYP. 


2. Amp 640457-6, MTA100 


L SRE a 
0.280 4 0.400 4 


DENSTRONICS 


Note: 1. Amp-1-64045705,MTA100 


IDP1103D 


¢ Automatically standby mode operation- _ 
Reduces 50% of drive current after 500ms from last 
step pulse input 
© Optical isolated inputs : 
¢ Automatically initialized to phase A condition 
~atinhibit mode | 


Function Table 


[~“StepIn_| Direction | HalfFull_| Inhibit | Funetion 


Half Step, CCW 


Inhibit, Initialized to 
Phase A 


X ch + 
CLOCK IN 
x ch + 
CW/CCW 
7 

INHIBIT _ 


Vs CONTROL 


LOGIC 


Y ch + 
CW/CCOW 


Y ch + 
CLOCK IN 


CN2: X Axis Ouput Connector, MTA-100 640457-6 
Pin # Function 


1 B 


CN1: Input Connect, MTA100 1-640457-5 
Pin# __ Function one 


Xch Step Input + ~ 


2 Xch Step Input - 
3 Xch Direction + 
4 Xch Direction - 
5 Enable + 
6 _ Enable - 
7 Ground 
8 VS, Power Supply CN3: Y Axis Output Connector, MTA-100 640457-6 
9 ’ Ground Pin # Function 
10  Half/Full Step Control + 
il Half/Full Step Control - 
12 ; Ych Direction + 
13 Ych Direction - 
Ych Step Input + 


Ych Step Input- — 


SPECIALIZING IN MCM, HYBRID, POWER MODULE, DESIGN AND FABRICATION 


7860 CONVOY COURT, SAN DIEGO, CA 92111 ¢ (619) 467-9410. e FAX (619) 467-9420 
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Endura-Trac™ Plus W-Series 
Electro-tec’s Pre-engineered solution to your requirements | 
for higher RPMs and greater number of circuits 


Standard Features: ~ Todetermine length of overall unit, 
e Unobstructed bore sizes from 1.5” to 9.0” ~ use the following formulas or contact 
© Up to 40 signal circuits stocked 100 available Electro-Tec for assistance 
Up to 20 power circuits stocked 24 available ("L1" and “L2”) 
See chart below. -XX= Total Number of Signal Rings 
© Continuous bi-directional rotation up to 2,000 RPM —_YY=Total Number of Power Rings 
© Flying lead wire bundled, 24” lead length 


Example: “L1” = .2(XX)+ .4(YY)+1.63 


© #20 AWG signal leadwire, #12AWG power leadwire “L1”= .2 (12 Single Rings) + .4 (4 Power Rings)+ 1.63 


e All metal cover "LI"= 2.40 + 1.60 + 1.63 


e Shaft and flange mounting "LV" 3.63 
e Stator, rotor, or both can rotate 
© Composite brushes for greater life 


9 "1D"2.01 STATOR WIRE EXIT 


Endura-Trac™ High Denonty M-Series 


Up to 120 circuits in a small package 


Standard Features: 

© Solves limited space applications 

© Modular construction for up to 120 circuits 

@ All circuits 60V/2amps 

¢ Continuous bi-directional rotation up 
to 1,000 RPM 

e Dust-proof cover standard 

e Flange mounting 

© Superior Signal Quality 

e 24” flying leads. optional wiring and 
harnessing available 

o #26 AWG leadwire 


The High Density M-Series slip-ring is an ideal 
choice for limited space applications. As many as 


120 separate circuits are accommodated in a 
92.70” OD envelope and in less than 4.50” in 


length. “" | 
50 $.125 PIN 
ig0°+2" 
WIRE EXIT 1.70 


$2.70 


QO*+|° 
WIRING EXIT 


90° +1" 
WIRING EXIT 


3 X 06-32 UNC-2B 
X .24 DP. .20 


ar 

Size | (Actual) 

63.00 | 3.02 | 06.50 
96.00 | 06.02 | 99.50 
99.00 | 09.02 | 912.50 
24.0 MIN. 
BOTH ENDS 


ROTOR WIRE EXIT 


Number of Circuits oan 


2(XX)+.4(YY)+.1.63 
2(XX)+.4(YY}+.1.63 | 95.500} 93.608 
-2(XX)+.4(VY)+.1.63 | 08.332] 96.646 
-2(XX)+.4(YY)}+.1.63 | 911.500} 09.858 


4 X #8-32 UNC-2B 
X00. DEEP: 


Endura-Trac 
P-Series 


Standard Features: — 
© 2 & 4 Circuit Models Available 


— © Signal Circuits Rated 2 Amps, 240 Volt 


© Power Circuits 7 Amp, 1240 Bolt 
¢ Quality Transmission Of Thermocouple Signals 


360° Continuous Bi/Directional Rotation, — 
Upto 1,000 RPM 


© Compact Size, less than 2” In length | 
¢ Spade terminals for easy installation 


© Ideal for transferring signal or power from a 
stationary structure through a rotating barrier 


HK TRO] 1501 N. Main Street, Blacksburg, Virginia 24060 
800-382-5366 © Fax: 540-951-3832 
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ELTROL CORPORATION 
For applications requiring closed servo loop performance 
MODEL 7-300-030-00 MODEL 5-156-028-00 MODEL 6-120-024-00 
BRUSHLESS D.C. VELOCITY BRUSH OR BRUSHLESS D.C. BRUSH-TYPE LINEAR D.C. 
SERVO SYSTEM SERVO CONTROLLER SERVO CONTROLLER 


The basic system includes the 
following: 

= Brushless DC servo controller 

m Brushless DC motor 

= Commutation position encoder 

= Incremental optical encoder 

The system provides precise velocity 
control in a complete package: Internal 
D.C. power supplies, crystal reference, 
controls for bidirectional rotation and 
variable speed, digital speed readout, 
operating controls and status 
indicators. 

Instantaneous speed regulation to 
+.001% 

Fault protection: Overtemperature, 
shorts to ground, shorts across motor 
Current loop: High bandwidth with 
current limiting 

Input power: 115/220VAC, 1 ¢, 
50-60 Hz 


The Eurocard Phase Lock Servo 
Controller included in Model 
7-300-030-00 is available as a 
separate item. 


This EUROCARD provides closed 
loop four quadrant PWM control of 
motor velocity or torque. It offers 
maximum flexibility. Many operating 
features are set by pluggable jumpers. 
Variable compensation and gain by 
plug-in component carrier and trim 
pots simplify set up of closed loop 
operation. 


FEATURES 

@ Single 24—60 volt P.S. 

m@ Adjustable current 5-15 amps 

@ High efficiency 24KHZ PWM drive 
scheme minimizes EMI in noise 
sensitive applications 

m Fault protection for excess tem- 
perature, speed, voltage, current, 
and motor stall 

@ Digital inputs command enable/ 
reset, brake, and + travel limits 

m Differential amplifier for + 10V 
input command 

= Velocity F/B from commutation 
sensors, encoder, or DC tachometer 


Motion control of position, velocity, or 
torque. 

Simple adjustments for application 
adaptation 

Peak output current: 2-10 amps 
Linear operating mode: No switch- 
ing EMI, high servo stiffness, no 
torque dead zgne 

Fault protection: Shorts across motor, 
shorts to ground, peak and time de- 
pendent continuous foldback current 
limits, external fault indication and 
reset. 


The Eltrol motor-tach shown above 
is ideally suited to take full advan- 
tage of the servo’s controller’s 
capabilities. 


Also available are Eurocard 
Brushless Linear Sine Wave 
Servo Amplifiers. 


Eltrol Corporation is an engineering oriented firm specializing in D.C. servo systems. We provide standard, modified 
standard or custom designed systems to your electrical and mechanical specifications. 


Write or call us today for additional information. 


et Swi 


ELTROL CORPORATION 
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STANDARD SLIP RING ASSEMBLIES 


BEST COST « 1.002 INCH BORE « STOCK DELIVERY 


ae ; (No. of | Length “A” | Length “B” | Length “C” . _ |No. of | Length “A” | Length “B” 
a seu r ipo 95 TYPE | Rings Inches Inches Inches TYPE | Rings inches Inches 
re PORE TEM cet, | AO eB I] 2 SOE 280 ss 4 ee BET 
4401 | 230, : 1973 r 
=| 1914/4 | . 
144 [| 94 | 
‘: # ; nay te re | 


(ref) © 


| BEST COST * 2.002 INCH BORE « QUICK DELIVERY | SEPARATE ROTOR AND BRUSH BLOCK 
“ Slot a7 = : SLIP RING CHARACTERISTICS 
ine Pe 754 var . i. ' CURRENT: 5 amp standard. 


Length | Length #8 bite RINGS: Coin Silver Rings. hos 
No. of |. “A” “B” : a: BRUSHES: Silver Graphite. Fabricast Grade FAG 180 (80% Ag - 20% C). 
TYPE | Rings | Inches | Inches 4 Two brushes per ring (5 amp). Four brushes per ring (10 amp). 
924] 4 | Brush complement molded as unit with diallyl phthalate dielectric. 


NOISE: 10 Milliohms dynamic resistance max with 2 brushes per ring. 
| 99 | 82 | 5 Milliohms dynamic resistance max with 4 brushes per ring. 


7 er m HI-POT: 1000 VAC 60 CYCLE for 15 seconds. 
200-4 B+! _ 8 ROTOR: Ring complement molded as unit with diallyl phthalate dielectric. 
(ref) | TYPE 1908 ROTOR LEADS: 5 Amp. leads - 20 AWG per MIL-W-16878 Type “E”. 


“TYPE “A” _ 5 AMP STANDARD "Nominal [Range | “B” Inches “G” Inches 


ane 000 - 0,127 .625 + .125 (no. rings - 1) 
Terminal ° Rotor - Solid | .000-0.377 .110 (no. rings - 1) 
Set Screw 000 - 0.627 5 Amp. std, | 1.125. 125 (no. rings - 1) 

000 ~ 0.750 625 + .150 (no. rings - 1) 

625 ~ 1.002 sora | {625 + .120 (no. rings ~ 1) 

.750 — 1.250 é A .125 (no. rings - 1) 

Bore Slip Ring é 750 - 1.375 750 + .125 (no. rings - 1) 
Dia. Dia. “B 4.000 - 1.502 OR 750 + .130 (no. rings - 1) 
1.250 - 1.752 ; ; .150 (no. rings — 1) 

1.750 — 2.502 000+. _ rings - 1) 

2.370 — 2.875 000 +. . ings - 1) 


9.750 — 3.752 10 Amp. sid. 250 + .160 (no. rings — 1) 
or low noise 


3.250 — 4.002 4 brushes : 1.250 + .250 (no. rings — 1) 

4.000 ~ 5.002 per ring 1.250 + .186 (no. rings ~ 1) 

: 5.000 ~ 6.002 , 1.250 + .186 (no. rings - 1) 

TYPE 2150 BRUSH BLOCK : 6.000 ~ 7.002 1.250 + .187 (no. rings - 1) 


50 AMP POWER (OPTIONAL) sD: 2 NODS Be 1.250 + .187 (no. rings ~ 1) 


BRUSH BLOCK _ BRUSH BLOCK BRUSH BLOCK Bore Dia. “A” Inches fold Slip Ring Dia. Length 
Max. 
18 
48 | 


No. of | Length “A”|Length “B” 
TYPE | Rings Inches Inches 
334 ee | 1982 | 2 | 
Dia : | 1983 | 3. | = 1.52 
1.004 Dia. . : ; 1.87 
+.002 pl ee 


i 


So ' 


< 2680 Tam | me 
— Optional Cover Thru ~4 Ples. d TYPE 1989 TYPE 39812 WITH 
125 Dia, Housing [19815 | 15 | 284 | od — OPTIONAL COVER 


Restraining Pin 


BEST COST « 2.004 INCH BORE e QUICK DELIVERY | SELF-CONTAINED SLIP RING CHARACTERISTICS 
CURRENT: 5amp standard. 


. a s Stator e RINGS: Coin Silver Rings. _ . 
t2'Rotor, KZ Ho] Seg Terminal ; BRUSHES: Silver Graphite. Fabricast Grade. FAG 180 (80% Ag — 20% C). 
base a= 7 a Two brushes per ring (5 amp). Four brushes per ring (10 amp). 
4.90 ae = ee : a Brush complement molded as unit with diallyl phthalat dielectric. 
: NOISE: 10 Milliohms dynamic resistance max with 2 brushes per ring. 
Ree U2 Dia. eae pee cc 5 Milliohms ‘namic. resistance max with 4 brushes val ‘ing, 
1 . | 3088 | 8 | 247 | 231 HI-POT: 1000 VAC 60 CYCLE for 15 seconds. 
: One piece aluminum sleeve. 


Anton 
Ring complement molded as unit with diallyl phthalate dielectric. 


/ ; ROTOR LEADS: 5 Amp. leads — 20 AWG per MIL-W-16878 Type “E”. 
Th Ps ] HOUSING: One piece aluminum structure. 


125 Dia, Housing | OPTIONS: Overall aluminum cover. 10 Amp. 
Restraining Pin 


a 


FAX, PHONE, E-MAIL, OR VISIT OUR WEBSITE FOR LATEST FABRICAST CATALOG | Toll Free: 1-800-649-9930 
MANUFACTURERS OF TELEPHONE: (626) 443-3247 


Fabricast, Inc. :20scusrow Bia bee 


SLIP RING ASSEMBLIES _ WEB SITE: www.fabricast.com 
P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIFORNIA 91733 © 1998 FABRICAST, INC. 
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STANDARD SLIP RING ASSEMBLIES 
— : 


ae 502 19 + 125 (no. rings - 1) 

.500 - 1.002 5 Amp. std. | 1-19 + .120 (no. rings - 1) 

1.000 - 1.312 9 brushes 19 + 125 (no. rings - 1) 

1.312 - 1.752 ears 19 + .130 (no. rings - 1) 

Rotor 1.750 ~ 2.189 Reteng 28 + .150 (no. rings - 1) 
or C80 Neel ORE 2.187 - 2.752 .75 + 150 (no. rings - 1) 
2.750 — 3.252 ey 187 (no. rings ~ 1) 


3.250 — 3.752 
3.750 — 4.252 


5 + .160 (no. rings - 1) 
754 .187 (no. rings - 1) 


or low noise 


4.250 — 5.252 4 brushes .75 + .186 (no. rings — 1) 

5.250 — 6.252 per ring .75 + .186 (no. rings — 1) 

Se 6.250 — 7.252 .75 + 187 (no. rings — 1) 

TYPE 4150 Set Screw (3 ea) 7.250 — 8.750 .75 + .187 (no. rings — 1) 
SELF-CONTAINED SLIP RING CHARACTERISTICS 


RINGS: Coin Silver Rings. NOISE: 10 Milliohms dynamic resistance max ROTOR LEADS: 5 Amp leads — 20 AWG per MIL-W-16878 Type “E”. 


BRUSHES: Silver Graphite. with 2 brushes per ring. Lead exit as shown on most units. Maximum ring 
Fabricast Grade FAG 180 (80% Ag - 20% C). 5 Milliohms dynamic resistance max with complement may require smaller wire or reduced 
Two brushes per ring (standard). 4 brushes per ring. bore diameter. 
Brushes individually removable and replaceable. CURRENT: 5 Amp with 2 brushes per ring HOUSING: One piece tube construction. 
ROTOR: One piece steel sleeve. Ring complement vacuum 10 Amp with 4 brushes per ring OPTIONS: Current capacities up to 100 Amps per ring. 
cast on sleeve as unit with epoxy dielectric. HI-POT: 1000 VAC 60 CYCLE for 15 seconds. Overall covers. Stator wiring. 


Since Fabricast was founded, a significant percentage of our business has always § Because many custom slip rings are designed around standard tooling you will 
been the design and manufacture of high quality custom slip ring assemblies. The —__ find our cost and delivery extremely competitive. We can be contacted by phone, 
pictures on this page show a selection of the wide variety of custom slip rings we —_ fax, E-mail or by using either of the two forms found on our Website: (Request For 
manufacture. Please contact Fabricast with any custom slip ring application. More Information Form or Slip Ring Specification Form). 


RADAR PEDESTAL SLIP RING WITH POWER, INSTRUMENTATION, 
AND COAXIAL RINGS. 30.25 INCHES LONG. 


SEPARATE ROTOR & BRUSH BLOCK SLIP RING 
WITH SPLIT ROTOR. 
6.379 INCH THRU BORE. 


HI-RPM INSTRUMENTATION SLIP RING WITH STATOR 
CONNECTORS AND ROTOR TERMINAL BOARD. 
7.002 INCH THRU BORE. 


250 RING HI-RPM INSTRUMENTATION SLIP RING. 40.75 INCHES LONG. 


BRUSH MATERIAL — FAG 180 (80% AG — 20% C) HOLDER MATERIAL — BRASS, TIN PLATED 


2.5 AMP CAPACITY HOLDER ASSEMBLY ¢ P/N 1070004 4.0 AMP CAPACITY HOLDER ASSEMBLY ¢ P/N 1051032 
3/32" SQUARE BRUSH (CAP ASSEMBLY INCLUDED) 1/8" SQUARE BRUSH (CAP ASSEMBLY INCLUDED) 


0.250 oa 0.875 3/32" i 4.296 ——— t 
+-0.625 ot es Deseeeeseeee@——] 3/32" Square | K— 0. 984] 1/8" ia i 1/8" Square 
i © ——— 7 om BRUSH ASSEMBLY © P/N 1072-1 0. = 6, BRUSH ASSEMBLY « P/N 1072-2 
0.204 Dia. +.001 0. ee Dia. +.001 
10.0 AMP CAPACITY HOLDER ASSEMBLY « P/N 1913002 25.0 AMP CAPACITY HOLDER ASSEMBLY « P/N 1092006 
3/16" X 1/4” RECTANGULAR BRUSH (CAP ASSEMBLY INCLUDED) 1/4" X 1/2" RECTANGULAR BRUSH (CAP ASSEMBLY INCLUDED) 


.281—> 


1.375 ote onl iat | eococovag——] 4 
1.000 “i [3/16 llseserersces | 3/16"x 1/4 | 0.938 |} 1/4"->| im — 1/4"x 1/2" 


+ zy oot 00000000 
001 ‘ 0.622 : t 
ae === Se Ee 1/4" BRUSH ASSEMBLY « P/N 1913-1 ra (| Hf aa ie BRUSH ASSEMBLY « P/N 1092003-3 


BRUSH M ATERIAL Recommended Carrying 
Grade No. __—Composition _—=———‘Surfaco Speed Capacity 
¢ Fabricast grade FAG 180 is the universal low noise level grade used for all standard brush assemblies. FAG 180 80% Silver 20% Graphite Up to 3500 ft. per min, 250 Amps per sa. in. 


* Fabricast grade FAG 150 is the long life and high surface speed grade, however, noise levels FAG 180A 80% Silver 20% Graphite plus MoS Up to 3500 ft. per min. 250 Amps per sq, in. 
are compromised. Ec ee eB en 
' , ba beh Vain ce, FAG 150 % Silver 50% Graphit Up to 7000 ft. in. 100A in. 

¢ Fabricast grades FAG 180A and FAG 150A contain additives required for operation in altitude, vacuum, livable li ve ia eee 


and inert environments. FAG 150A 50% Silver 50% Graphite plus MoS, Up to 7000 ft. per min. 100 Amps per sq. in. 


FOR FURTHER INFORMATION ON OPTIONAL BRUSH CONTACT MATERIALS AND CORRESPONDING PLUNGER BRUSH PART NUMBERS CONTACT FABRICAST 


FAX, PHONE, E-MAIL, OR VISIT OUR WEBSITE FOR LATEST FABRICAST CATALOG Toll Free: 1-800-649-9930 
MANUFACTURERS OF TELEPHONE: (626) 443-3247 


Fabricast, Inc, 312 s.0custou ie ie 


SLIP RING ASSEMBLIES WEB SITE: www.fabricast.com 
P.O. BOX 3176, 2517 SEAMAN AVENUE, SOUTH EL MONTE, CALIFORNIA 91733 © 1998 FABRICAST, INC. 
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I. Capacitance (farads) 


English: C= 224K A 
to 

Metric: C= Bt RA 
D 


II. Energy stored in capacitors (Joules, watt-sec) 


E= % CV? 
III. Linear charge of a capacitor (Amperes) 
dV 
I= C—— 
dt 


IV. Total Impedance of a capacitor (ohms) 
R,;2 + (Xc = X1)* 
Where Rs = ESR 


V. Capacitive Reactance (ohms) 


1 
Xe = Fn iC 


VI. Inductive Reactance (ohms) 
Xr, — 2 T £L 


VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 


VIII. Dissipation Factor 


DF = tanS (loss angle) = on; eae 
(2 7 fC) (ESR) ° 


IX. Power Factor 


PF = Sine 5 (loss angle) = Cos ¢ (phase angle) 


PF = DF (when less than 10%) 


X. Quality Factor (dimensionless) 


XI. Equivalent Series Resistance (ohms) 
ESR = (DF) (Xe) = (DF) (%7 fC) 


XII. Power Loss (watts) 
Power loss = (2 7 fCV?) (DF) 


XIII. KVA (Kilowatts) 
KVA = 27r{fCV2x 10-3 


XIV. Temperature Characteristic (ppm/°C) 


TC = Ct — Cos 


feo ee ee 6 
Cos (Tv — 2B) * 1° 


XV. Cap Drift (%) 
C.D, = ©1= ©2 x 100 
XVI. Reliability of Ceramic Capacitors 
helyl* ier 
Lt Vo To 


XVII. Capacitors in Series (current the same) 


1 ; ne | 
A b ; eee wen 
ny numoper CG, Cy -+- Cs + Cy 
C1 Co 
Two: €p= = 
wo T on a Co 


XVIII. Capacitors in Parallel (voltage the same) 
Cr = Ci + Co--- + Cx 


XIX. Aging Rate 
A.R. = % A C/decade of time 


XX. Decibels 


V 
db = 20 log =! © 
Q = Cotan 5 (loss angle) = sot i Vo 
DF 
Metric prefixes: Symbols: 

Pico X 10-12 K = Dielectric Constant @ = Phase angle 
Nano X 10-9 A = Area of electrode overlap x+y = Exponent effect of 
Micro X 10-6 tp = Dielectric thickness voltage and temperature 
Milli X 10-3 V ‘= Voltage (volts) Lo = Operating life (hours) 
Deci x 1071 t = time (hours) L, = Test life (hours) 
Deca X 10 Rs = Series Resistance (ohms) V, = Test voltage (volts) 
Kilo x “sk f = frequency (Hertz) V, = Operating voltage (volts) 
a . sa : = Inductance (henries) T, = Test temperature (°C) 

1ga = Loss angle - ° 
Tera X 1012 iL Operating temperature (°C) 
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Standard and Spur and Planetary 
Custom BLDC Gearmotors 


= Globe Motors 


Globe’s line of brushless DC motors 


and gearmotors provides high perfor- 

mance, cost-effective solutions. 

m Speeds to 70,000 RPM 

m Wide range of permanent magnet 
choices 

m Part sets availability 

= Custom design capabilities. 


E| Globe Motors 


High-Performance, 
Precision Cooling Fans 


Globe’s wide range of reliable, 


competitively priced, commercial 
cooling fans provide 10 to 230 CFM; 
from 60 to 173 mm. Delivered from 
stock, Globe fans feature: 

a AC and BLDC design 

m Precision ball bearings 

a Low noise; long life 

= Multiple accessories. 


E Globe Motors 


Precision Rotary 
Actuators 


Globe’s precision rotary 
actuators feature: 


m Rates of travel to meet your 
requirements 

= Mechanical stops or position 
feedback systems 

= RFI suppression 

= Spur or planetary gear systems. 


KE Globe Motors 


Subfractional DC Motors, 
Brushless DC Motors, 
Gearmotors, and 
Commercial Cooling Fans 


Standard Solutions 


Custom Devices 


Call Time. Allied. Minarik, or Globe Motors: 


937-228-3171 


2275 Stanley Avenue @ Dayton, Ohio 45404 @ Fax: 937-229-8531 


ISO CERTIFIED 


Globe’s low cost, high torque 


spur and planetary geartrains are 
available with nickel alloy sintered 
gears on size 13, 15, and 21 motors. 


Planetary 
46,656:1 


Spur 


Ratios to: 4,730: 


Standard windings are 12 and 24 VDC. 


KE Globe Motors 


Size .8" Diameter, 
Brushless DC Motors 


Globe’s high speed, brushless DC 

motors and gearmotors for 

surgical tool and other high-speed 

applications feature: 

a 18 Watts peak @ 70,000 RPM 

m= Samarium cobalt magnetics 

= Spur and planetary geartrains 

a Designed to withstand autoclave 
temperatures. 


E; Globe Motors 


High-Temperature, 
Precision Motors 


Globe’s 1.5" (BL) and 2.25" (GRP) 
diameter, permanent magnet DC 


motors are capable of operating 

at 250° C (480° F). Field proven 
sustainability and trouble-free 
operation from specifically 

developed insulation coatings, bearing 
lubrication, and commutation systems. 


E; Globe Motors 
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pene | Hurst Manufacturing Div., Emerson Electric Co. | 
hurst... 


1551 E. Broadway, Bele IN 47670. i a 385-2564, Fax (812) 386-7504 . 
New Compact Size, Low-Priced BLDC Series 
i BLDC Series Provides 


| : * Reliable Brushless Performance 
ale | ¢ Neodymium Magnets 

¢ Smooth Precision Motion 

¢ Advantages of Integral Control 

° Flexibility in Connectors 

° Flexibility in Feedback Options 

® High Quality, Economically Priced 


FOUR SIZES OF HIGH PERFORMANCE BRUSHLESS DC MOTORS WITH 
FLEXIBLE INTEGRATED CONTROL & FEEDBACK OPTIONS 


Hurst Manufacturing, a leader in Brushless DC Motor Technology, is pleased to announce the introduction 
of four new high performance Brushless DC motors with Flexible Integrated Controls & Feedback Options. 
The BLDC Series motors are powerful brushless DC motors well-suited for any application which demands 
integrated variable speed control, precision performance with low torque ripple, and high power at minimal 
size. The BLDC Series is designed for high reliability with such features as class B insulation system, ring 
magnets instead of arcs, and a bearing system designed with 100 years of Emerson Electric expertise in 
motor design. A variety of options are available, including level of controllability, variety of connectors, 
multiple winding and stack length combinations, and a choice of standard feedback devices. 

Throw away those nasty brushes and step up to the latest in Brushless DC Motors with Integrated Control. 
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MOTOR PERFORMANCE 


Performance Characteristic BP-4410 BP-4420 BP-4430 BP-4440 
Voltage (Vdc) 12.0 - 40.0 12.0 - 40.0 12.0 - 40.0 12.0 - 40.0 
No-Load Speed (rpm) 1000 - 8000 1000 - 8000 1000 - 8000 1000 - 8000 | 


2.00 [50.78] 


Torque Constant (oz-in/A) | 2.0-54.0 | 20-540 | 20-540 | 2.0-54.0 
"B" Length (inches) L280 80-3.55 855-430 | 4.30-5.05 


Values shown represent performance range. Actual no-load speed and continuous torque rating will 
depend on input voltage and torque constant required by customer. Consult Hurst Mfg. for availability. 


Hurst Quality is Treasured by 
Fortune 500 Companies 


When it comes to sub-fractional motors, Hurst quality is unrivaled. switched reluctance motors and more. Stepping motor controls, too. 
Fortune 500 companies have specified them for years. Quality is built-in All made to meet the Hurst high standard of quality — the quality your 
because we make in-house virtually all the components of our motors- products deserve. 

rotors, shafts, pinions, gears, etc. | For a catalog, write or call Hurst Mfg. Div., Emerson Electric Co., 
The Hurst line is broad, too. Choose brushless DC motors and controls, 1551 E. Broadway, Princeton, IN 47670. Tel. (812) 385-2564. 
permanent magnet stepper and synchronous motors, linear actuators, Fax (812) 386-7504. Send E-mail to: hurst@hurstmfg.com 


Hurst engineers can supply heloful application information and, on request, will recommend economical control systems and position sensors. 
Ne OT, 


i FOR MORE INFORMATION ABOUT THESE EXCITING NEW POWERFUL MOTORS iY : 
m= Contact Hurst Mfg. at 812-385-2564 or Visit our Webpage at www.hurstmfg.com — ye 
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HURST 


Hurst Manufacturing Div., Emerson-Electric Co. 
1551 E. Broadway, Princeton, IN 47670. Telephone (812) 385-2564. Fax (812) 386-7504 


STEPPING AND SYNCHRONOUS MOTORS 


A SERIES 


Designed for long life at rated 
loads. Geared models have 
hardened steel gears and pin- 
ions running on steel studs. Hi- 
Torque rotors available; also 
voltages other than those shown 
may be specified. Widely used 
in applications requiring high 
quality components. 


Dim. Geared: 2.81” H x 1.63” D 
Direct Drive: 1.94” H x 1.02” D 


S SERIES 


Compact direct drive or 
geared motors for applications 
where space is limited and 
precise performance is re- 
quired. Geared motors have 
typical torque ratings to 200 oz- 
in @ 200 p/s (max. gear train 
loading). Dual-stack motors 
featuring greater torque are 
now available. Call or write for 
complete specifications. 


Dim. Geared: 2.45” H x 1.78” D 
Direct Drive: 2.28” H x .97”" D 


DIRECT DRIVE STEPPING MOTORS 


SC SERIES 


SC Series stepping motors 
have approximately 66% 
greater torque yet are only 34" 
longer than the popular SAS 
Series motors. Dual sleeve 
bearings are standard but ball 
bearings as well as double 
ended shafts may be specified. 


Dim. Direct Drive: 3.13” H x 1.41” D 


P SERIES 

PAS and PBS Series motors 
provide users with a choice of 
direct drive or geared models, 
standard or Hi-Torque rotors 
and, for direct drive models, a 
choice of mounting plates. Volt- 
ages other than those shown 
may be specified. 

Gearing is scaled to provide 
a maximum dynamic gear train 
loading of 200 ounce-inches. 


Dim. PAS Geared: 2.38” H x 2.25” D 
PAS Direct Drive: 2.28” H x 1.56” D 
PBS Geared: 2.38” H x 2.13” D 
PBS Direct Drive: 2.28” H x 1.41” D 


AS and ABS SAS and SBS Scs PAS and PBS 
STEP ANGLE (degrees) 7.5and 15 7.5 and 15 7.5 7.5and 15 
STEPS PER REVOLUTION 48 and 24 48 and 24 48 48 and 24 
2-PHASE HOLDING TORQUE (0z-in) 3.8 and 4.3 8.0 and 11.9 18.5 and 20.5 11, 12.3, 14, 16.5 
RATED TORQUE @ 4-5 p/s (0z-in) 2.3and 2.75 7.5and9.0 12.5 and 16.5 5.8, 7.3, 8.5, 11.5 
INPUT POWER (Watts) 3.5 and 4.5 8 8 8 and8.5 
NOMINAL VOLTAGE (Volts) 12 6, 12, 24 5,6, 12, 24 12 
WINDING RESISTANCE (Ohms) 100 and 53 9, 36 and 144 6.1, 8.8, 35, 140 32 and35 
ROTOR INERTIA (0z-in) 0.07 0.17 .29 0.19 and0.34 
TEMPERATURE RISE (°C) 30 and 48 65 58 50, 52 
WEIGHT (02) 6.8 8 11.5 13 
GEARED STEPPING MOTORS 
AS and ABS SAS and SBS PAS and PBS 
REDUCTION 300 to 4% 600 to2 300 to 2 
STEP ANGLE (degrees) 0.025 to 3.6 0.025 to 7.50 0.025 to 3.75 
NOMINAL VOLTAGE (Volts) 12 12 14,400 to 96 
OUTPUT SPEED @ 200 p/s (rpm) 0.83 to 120 0.42 to 125.0 .83 to 125 
TYPICAL TORQUE @ 200 p/s (0z-in) 150* to 5.3 200* to3 200* to 7.5 
INPUT POWER (Watts) 3.5 and 4.5 8 8,8.5 
WINDING RESISTANCE (Ohms) 100 and 53 9, 36, 144 32 and 35 
WEIGHT (02) 11 16 18 
*Maximum gear train loading 
NOTES 1. Standard lead wire configuration is 6 leads. 
2. All stepping motors shown here can be driven with Hurst Stepping Motor Controls. 
3.(PAS and PBS). Square mounting plate is standard for direct drive motors. 

DIRECT DRIVE SYNCHRONOUS MOTORS ) 

Aand AB SA and SB sc PA and PB 
SPEED @ OUTPUT SHAFT (rpm) 300 or 600 300 or 600 300 300 or 600 
RATED TORQUE (0z-in) 2.0 to3.75 6.0 to 9.0 8.75 to 11.5 5.5to 11 
INPUT POWER (Watts) 3to6.5 5to7 7to9 7.5to11 
CAPACITOR VALUE (mfd) .25 to .62 50 to .62 .68 to .85 + 10% .68 to 1 
FULL LOAD TEMPERATURE RISE (°C) 21 to 43 28 to 37 35 to 40 31 to 45 
WEIGHT (02) 6.8 8 10 13 
GEARED SYNCHRONOUS MOTORS 

Aand AB SA and SB sc PA and PB 
SPEED @ OUTPUT SHAFT (rpm) 1 to 360 1to 180 15 to 180 1 to 360 
RATED TORQUE (0z-in) 150 to 4.0 200° to 7 116*to 13 6 to 200 
INPUT POWER (Watts) 3t06.5 5to7 7to9 7.5to11 
CAPACITOR VALUE (mfqd) .25 to .62 .50 to .62 .68 to .85 .68 to 1 
WEIGHT (0z) 11 16 18 18 


*Maximum gear train loading 


NOTES 1. Capacitors furnished with most standard synchronous motors. 
2. Ail synchronous motors shown on this page operate on 115 VAC, 60 Hz. 


HURST OFFERS A WIDE SELECTION OF SYNCHRONOUS AND STEPPING MOTORS, LINEAR ACTUATORS, AND STEPPING MOTOR CONTROLS. WRITE FOR CATALOG! 
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High Voltage, nap Speed 


package while maintaining system bandwidth a Wide Supply Voltage 


and transition times. | Range: £15V to £200V 
These new amplifiers are designed specifically 4 Coe ues 
to drive today’s leading edge systems, such as: 5 cET input 
wd High Resolution = HDTV Ci Fast Slew Rate - 300V/uS Typ 
_ RGB Displays 1 RS-170, RS-343 J Electrically Isolated Case 
_4J High Resolution Interfacing EV Low Cos 
Monochrome Cl Electro Magnetic 
Displays tion C ; : : 
ae ple he Wide Bandwidth, High Voltage CRT 
Ld Airborne and Amplifiers Video Amplifier 
Helmet Mounted ( Electrostatic > "Pp 
Displays Deflection ode Aa 


This series s features: 
175 MHz Bandwidth 
[475 Vpp Output Swing 
Ld 2nS Transition Times 
i Positive and Negative Output 
Voltage Versions Available 


Ultra High Speed/Voltage Video Amplifier 


g FS & vertes cy 


i Low Cost Gonipies 
Amplifier System 


i LOOVpp Output Signal 


Into 10pF J Drives 8.5 pf Load 
iad Ultra Fast Transition Lu Replacement for CR3424R 
Times: 1.708 @ 50Vpp 
had U ser Adjustable Contrast and Brightness High Speed P ower Op-Amp 
af TTL Compatible Blanking 1464 | 


[J On Board DC Reference Output 


ial Customized Versions Readily Available The MSK 1461 high 
current, high voltage 

Ultra High Speed/Voltage Negative op-amp is designed _ 

Output Video Amplifier for yoke drive, deflection, 


auto test and other 
applications requiring 


a 3 3 bbe EL 


CI me Cost Comes high speed at high current 
Amplifier System and high voltage levels. 
(4 -100Vpp Output Signal This amplifier features: 
Into 10pF (165 Vpp Output Voltage Swing 
(i Ultra Fast Transition ] Wide Supply Range +15V to £45V 
Times: 2.5nS @ 50Vpp (1 + 750 mA Output Current 
[4 User Adjustable Contrast and Brightness C} 1.2 GHz Gain Bandwidth Product 
[a TTL Compatible Blanking 1 500 V/uS Slew Rate 
Ld On Board DC Reference Output it VMOS Output - No Secondary Breakdown 
Ld Customized Versions Readily Available id User Adjustable Current Limit Capability 


8170 Thompson Rd. » Cicero, NY 13039 
ad Phone: (315) 699-9201 « Fax: (315) 699-8023 
M.S. Kennedy Corporation www.mskennedy.com 
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Kollmorgen GOLDLINE™ 


Servomotors 


Kollmorgen GOLDLINE servomotors incorporate 
highest energy rare earth neodymium-iron-boron 

- magnets and excellent thermal design to provide 
exceptional continuous torque and peak torque 
performance available in a compact package. They 
are UL classified and are available in five frame 
sizes with three stack lengths per frame size. 
Combined with multiple winding variations, there is 
a solution for all motion control needs. 


B-Series (Low-Inertia) provides extremely low inertia rotors allowing for optimum performance in 
applications requiring rapid acceleration and deceleration. 

M-Series (Medium-Inertia) is an extension of the B-Series. With seven times higher inertia, this motor 
series offers the advantage of better performance for systems having complaint loads or larger inertia 
mismatches. 

EB-Series (Explosion-Proof) are listed by UL for use in Class 1, Division 1, Groups C and D hazardous 
locations. 

BE-Series (Low-Inertia) and ME-Series (Medium-lInertia) provide the same inertia advantages as the B- 
and M-Series. A commutation encoder is incorporated in place of the resolver. 


All models have a built-in thermostat and provide Class H insulation. Options on all models include a fail- 
safe brake and NEMA mountings. 


Kollmorgen GOLDLINE Gearheads for B-, BE-, M- and ME-Series Motors mount directly to the motor 
shaft. Available in multiple ratios, the gearheads multiply the motors output torque leveraging the high- 
speed capabilities of Kollmorgen servomotors. Gearhead features include precise positioning, low 
backlash, high reliability, and long life. They are a cost effective solution for low speed, high-torque 
applications offering a small package and high-torsoinal stiffness. Right angle gearheads are also 
available from Kollmorgen - your one vendor solution. 


Square Frame (inches) 


Feedback Resolver 

Maximum Speed (RPM) 

Extension Rear Shaft 
err, ae 
| Mating | Mating 
|1024LPR_ | 1 


1024 LPR 024 LPR 


Please see our Ad in the 1100 Amplifier Assemblies, Instrumentation Section 


201. Rock Road « Radford, VA 24141 
1-800-77 SERVO « Phone: 540-639-2495 « FAX: 540-731-0847 
Website: http://www.kollmorgen.com « E-mail: kmtg@kollmorgen.com 


KOLLMORGEN 
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Slip Rings and DC Motors 


Commercial and Military/Aero- 
space 
Slip Rings and DC Motors 


Our commercial slip rings are: 
-Aggressively priced 

-Available for immediate delivery 
-Specially designed for tough applica- 
tions 


Slip Ring Capsules 


AC4898 Commercial Slip Ring Capsule 
This standard off-the-shelf slip ring 
uses gold contacts and is available for 
immediate delivery. 

-2 amp/210 VDC circuits 
-6, 12, 18 and 24 circuit 
models 

-Speeds up to 250 rpm 
continuous 


AC6023 Compact Commercial 
Slip Ring Capsule 

Similar in design to our popular 
AC4898 capsule mentioned above, the 
AC6023 is 25-38% shorter in length 
(depending on the model chosen), 
providing increased flexibility when 
dealing with size restrictions. 
-2 amp/210 VDC circuits 
-6, 12, 18 and 24 circuit models 
-Speeds up to 250 rpm continuous 
-Lengths from .57i to 1.38i 
-Precision ball bearings meet or exceed 
life requirements for most commercial 
applications 
-One week delivery 


Litton 


Commercial Slip Rings with 
Through-Bores 


The unobstructed bore through the 
center provides routing space for 
hydraulics, pneumatics, or for a concen- 
tric shaft mount. 


AC4598 with 1-1/2” Through-Bore 
-6, 12, 18 or 24 2 amp/210 VDC circuits 
-5A and 10 A circuit models 
-Speeds up to 250 rpm 
Standard collar mounting; 
flange mounting optional 
-Rugged, high-impact 
thermoplastic shaft, frame, standard 
bearings and cover 


-One week delivery 


AC6098 with 4” Through-Bore 

-Available in four lengths - from 4.6” to 
EE: ae 
-Compact 8” O.D. 

3-72 signal circuits 
-1-24 power circuits 
-Speeds up to60 rpm , 
-Silver plated rings; 
silver alloy fiber brushes 
-Handles controller signals 


One for every application: 

We have over 6,000 slip ring designs 
including many for special applications: 
-Large diameter slip rings - inside 
diameters up to 50” 

-High speed slip rings - speeds up to 
10,000 

-Miniature slip ring separates - rotor 
diameters less than 0.100” 


Silencer™ Brushless DC Motors 


-Sizes 12, 23, 34 and 42 

-Standard NEMA frames in 1.2 to 4.15” 
diameter 

-Speeds up to 20,000 rpm 

-Continuous torques range from 2.4 to 
519 oz-in 

-Compact size - lengths range from 1.3” 
to 5.5” 

-Standard options include gearheads, 
resolvers, encoders & electronic drivers 


Brushless DC Motors - BOF, BON and 
BI Series 


Available with either an inside or 
outside rotor 

-Lengths from 1.3” to 2.8” 

-Continuous torques from 12.6 to 

41 oz-in 

-Speeds up to 20,000 rpm 

-High torque per dollar ratio 
-Standard options include electronic 
drivers, encoders, and gearheads. Hall 
effect, resolver and sensorless feedback 
are also available 


Poly-Scientific 


Q FAX (540)953-1841 


800-336-2112 


QO) International (540)552-3011 


www.litton-ps.com 


Q) email: info @litton-ps.com 


Litton Poly-Scientific is an innovative rotary motion and control company with related design and 
manufacturing capabilities for slip rings, resolvers, DC motors and higher order actuator assemblies. 


See us on the World Wide Web at http://eemonline.com 
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LTE and DC Motors 


3500 


Permanent Magnet DC Brush Motors - 
Series C13, C23, C34 and C42 
-Complete line from 1.31” to 4.0” — di- 
ameter 
-Lengths up to 9.0” Standard NEMA 
frame sizes 
-Long-life, 
replaceable 
brushes 
-Gearmotors 
available in 
most frame sizes 
-Up to 560 oz-in 
continuous 
torque 
-Up to 3,500 oz- 
in peak starting 
torqueMilitary / Aerospace Slip Rings, 
Motors and Resolvers 


Miniature Slip Ring Capsules 
-In various circuit configurations for 
military applications 


-Center-to-Center adjacent ae Spaces i 


as small as 0.015 inch 
-Up to 300 rings 
-Gold-on-gold and fiber 
brush sliding contact typical 
-Through-bore designs available ~ 
-Frequency bandwidth to 1 GHz 


Space/Vacuum Slip Rings L 

In addition to Litton’s 
traditional aerospace slip 
rings contact designs, we 
can provide our patented 
fiber brush contact design. 
Our space/vacuum slip 
rings offer both high and 
low current capabilities, 
long life, meet NASA 
outgassing requirements, 
very little wear debris, 

_low noise and a wide temperature 
operating range. 


Poly-Twist or Twist Capsules 
The Poly-Twist is a reliable slip ring 
substitute for limited rotation applica- 


tions, up to 1-1/2 turns of Fornona! 
freedom. , 


Poly-Scientitic 


Vehicular Slip Rings 


Electrical slip rings are used in vehicles 
such as tanks, retrievers, mobile missile 
launchers, LAVs and armored personnel 
carriers. A typical vehicle might contain 
slip rings in the turret, the commander 
station and the infrared sight. 


Helicopter Slip Rings 


Slip Rings are typically used in de-icing 
and blade-folding systems, and main and 
tail rotors. Instrumentation and data 
transfer capabilities are available and 
standard on many designs. 


We also offer slip ring assemblies for: 

- Pedestal. Radar, missile and gun fire 
control systems. 

- Fiber Optic Rotary Joint (FORJ). 
Optically passes signals from a station- 
ary to a rotating structure. We offer on- 
and off-axis, single and multimode 
models. 

- Cable Reel. For marine/ seismic 
exploration, underwater towed vehicles 
and other rugged environments. 


Servo Torque Motors 


-Torques from 6 oz-in 
to 14 lb-ft. 

-1.1” to 5.25” O.D. standard 
-Gold commutators available _ 
-Tachometer and potentiometer options 
available 

-Housed motors or as separate rotor/ 
stator sets 


Our brushless DC torque motors feature: 


-Peak torques up to 6,480 oz-in 
-1.25” to 14.20”0.D. standard 


800-336-2112 


-Tachometer and potentiometer options 
available 
-Meet the requirements of MIL-E-5400 


DC Cube Torque Brush Motors — 


-Available in sizes: 1”x1”x1”, 1”x1”x.75”, 


1”x1"x1.35”, and .75”x.75” x.75” 
-Up to 24 oz-in peak torque , 
-Options include gearheads, 
brakes, resolvers and . 

potentiometers 
-Available with rare earth magnets 


Brush and Brushless, Single and 
Multispeed, Pancake and Housed 
Resolvers 
-Coupled to R/D converters, they _ pro- 
vide a digital interface to computer ized 

motion control systems. 


-+7” accuracy standard, +3” available for 


single speed 

-400-10,000 Hz frequency range standard 
-Arc second accuracies are standard for 
multispeed resolvers 

We also offer: 

- Custom engineering services 

-Limited Angle Rotation (LAR) (Toroid- 
ally Wound) DC Brushless Motors 


Integrated Motion Technology 
| Assemblies 

For years, we've been integrating our © 
motors, resolvers and slip rings into 
sophisticated Integrated Motion Technol- 
ogy (IMT) systems for both military / 
aerospace and commercial use. By using 
one source for IMT, our customers realize . 
many benefits: 
- Compact systems with optimal perfor- 


-Mance. 


-Make or buy. With in-house resources 
often limited, our customers are able to 


| focus their resources on their global 


mission and concentrate on what they do — 
best. | 

-Accountability. Dealing with one IMT 
source streamlines our customers’ 
purchasing and paperwork efforts, 


| reducing their cost of business. 


The slip rings, motors and resolvers 
described on these two pages are a 
sampling of the thousands of designs we 
have developed for both commercial and 
military /aerospace use. For more 
information, call us toll-free or visit our 
web site. 


www.litton-ps.com 


O) FAX (540)953-1841 QO International (540)552-3011 email: info @litton-ps.com 


Litton Poly-Scientific is an innovative rotary motion and control company with related design and 
manufacturing capabilities for slip rings, resolvers, DC motors and higher order actuator assemblies. 
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Literally hundreds 
of applications: 


in automotive 
in computer related 
in power tools 
in appliances 
i 


MABUCHI MOTOR AMERICA CORP. 
3001 West Big Beaver Road, Suite 520, Troy, MI 48084 
http://www.mabuchi-motor.co.jp ¢ Fax (248) 816-3242 « Tel (248) 816-3100 


China ¢ Frankfurt ¢ Hong Kong « Japan ¢ Malaysia « Singapore ® Taiwan 
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1999 IC MASTER 
‘The industry’ leading integrated circuit 


database in print. In three easy-to-use | 
volumes you can: 


* Review current IC product 

_ information. 

* Identify second-sources. 

* Locate manufacturers with 
sales offices and distributors. 


The all new 1999 IC MASTER catalog lists over 100,000 current 
ICs by function and device number. To make your search for 
device data is organized in ten Master Selection Guides: 


* Linear 

* Programmable Logic Devices 

* ASIC/Custom 

* Memory 

Development Systems * Chip Sets & Multifunction Devices 


stry-wide Alternate Source Directory lists over 120,000 functional 
d discontinued ICs. It includes NTE and Philips ECG parts. 


ble sections include the Part Number Index, the Military Parts 
Notes Directory, and the Manufacturers & Distributors Directory. 
t and package data for over 90,000 devices on the Internet at 


hensive overview of the IC pees turn to the 1999 IC MASTER 
dard since 1974. 


To order your 1999 IC MASTER 
contact your local IC MASTER distributor or Marie Botta at: 


Hearst Business Communications, Inc. 

645 Stewart Avenue, Garden City, NY 11530 | 
(516) 227-1314 FAX (516) 227-1453 

Credit Card Hotline: 1-800-833-7138 


STER in the 1999 EEM, and she’ll take $10.00 off the subscription price! 


STER catalog is published annually in February. 
on the World Wide Web at http://icmaster.com 
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Brushless DC Motor Systems 


“ULYSSES” Brushless Servo Motors 


Continuous torque up fo 90 Ib-in. (superior thermal management) 
NEMA 17, 23, 34 & 42 frame sizes 
NEMA & metric mounting 
High torque to inertia ratio 
Sealed for washdown 
Matching amplifiers 
Options are modular & field upgradeable: 
- encoder, resolver, brake & MS connector 


_—= = Two Wire Brushless Replacement for Brush Motors 


Controllable by PWM, “H", or SCR technology 
Torque capability to 613 oz-in, (4.3 Nm) 

Full torque, CW/CCW through ZERO SPEED: 
Standard NEMA frame sizes, 23, 34, 42 
Encoder 1000 ppr line driver outputs standard 


Frameless Brushless Solutions for OEM—™aS —__ 


Economical Performance. (Lower overall costs) 

Eliminate mechanical transmission and gears costs. (No couplings or gears) 
High performance — higher stiffness and better response, direct drive. (No backlash) 
Space saving - built integral to the load reduces overall size of machine. 

Torque capability .9 llb-in to 457 lbs-in. (62 NM) 

Low cogging. Unique magnetic circuit design 

Hi O.D. 1.25 to 10” (254 mm) 


——_ “HERCULES” Brushless Linear Motors 


e Continuous force up to 38 Ibs. 
e Higher performance (superior thermal management) 
e Built in Cooling system (no hoses) 
e Modular design: stackable “end to end” 
e Matched sine wave drive optimum efficiency 
e Least number of wires in the industry 
“ODYSSEY” Brushless Servo Amplifiers 
e Continuous current ratings up to 10 amps 
e Output voltage up to 300VDC; DC or AC input 
e Compact 
e Accepts +/- IOVDC analog input 
e Transconductance or velocity 
e Independent current & velocity loops 
e Options are modular & field upgradeable: 
encoder, resolver, sine wave & digital 
-1-800-MFMOTOR www.mfmtech.com 
636-6867 . 
Fax: (516) 467-5176 email: app-eng@mfmtech.com 


Enabling the Brushless Age 
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MOTOR STYLE SELECTOR 


Originators of Skew-Wound Coreless Micromotors — 


3500 


MAX. 

| CONTINUOUS = MAX. CONT. RECOMMEND 
| 7 CASE DIAMETER OVERALL LENGTH § OUTPUTPOWER TORQUE MAX SPEED 
STYLE SERIES (mm) (in) (mm) (in) (W) (oz.in) = —~— (RPM) 


EARHEAD SERIES 10/1 & 12/3 


FITS GEARHEAD SERIES 14/1, 15/5 & 15/8 


FITS GEARHEAD SERIES 14/1, 15/2, 15/3, 15/5 & 15/8 


FITS GEARHEAD SERIES 15/1, 15/2, 15/3, 15/5, 15/8 & 16A 


FITS GEARHEAD SERIES 15/1, 15/2, 15/3, 15/5, 15/8 & 16A + INTEGRAL ENCODER 


FITS GEARHEAD SERIES 15/1, 15/2, 15/3, 15/5, 15/8 & 16A 


FITS GEARHEAD SERIES 15/1, 15/2, 15/3, 15/5, 15/8, 16/7 & 16A + INTEGRAL ENCODER 


FITS GEARHEAD SERIES 16/2, 16/3, 16/5, 16/7, 16/8 & 16A 


FITS GEARHEAD SERIES 16/2, 16/3, 16/5, 16/7, 16/8 & 16 


FITS GEARHEAD SERIES 2034 


FITS GEARHEAD SERIES 22/2, 22B, 22/5 & 23/1+ INTEGRAL ENCODER 


FITS GEARHEAD SERIES 22/2, 22B, 22/5, 23/1 & 38/3 


FITS GEARHEAD SERIES 22/2, 22B, 22/5, 23/1 & 38/3 


FITS GEARHEAD SERIES 22/2, 22B, 22/5, 23/1 & 38/3 


FITS GEARHEAD SERIES 23/1, 30/1, 32PG & 38/3 


Le ee ee 


FITS GEARHEAD SERIES 23/1, 30/1, 32PG, 38/1, 38/2 & 38/3 


SZ7-Micro Mo Electronics 
The Market Leader in Coreless Motor Technology 


14881 Evergreen Avenue Clearwater, Florida 33762-3008 USA Phone: (813) 572-0131 Fax: (813) 573-5918 
TOLL FREE (800) 840-5733 e-mail: eem@micromo.com Internet: http:/www.micromo.com — 


For full catalog & latest data sheets, call (813) 572-0131 Fax on demand: 800-477-1133 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT _3500 
MOTOR STYLE SELECTOR 


MAX. 
CONTINUOUS MAX. CONT. RECOMMEND 
CASE DIAMETER OVERALL LENGTH OUTPUT POWER TORQUE MAX SPEED 
STYLE SERIES (mm) (in) (mm) (in) (W) (oz.-in) (RPM) 


FITS GEARHEAD SERIES 30/1, 32PG, 38/1 & 38/2 


FITS GEARHEAD SERIES 30/1, 32PG, 38/1 & 38/2 


FITS GEARHEAD SERIES 30/1, 32PG, 38/1 & 38/2 


FITS GEARHEAD SERIES G4, G4A & G5 


FITS GEARHEAD SERIES G1.1, G4 G4A, & G5 


FITS GEARHEAD SERIES G1.2 & G12.1 


FITS GEARHEAD SERIES G24 


FITS GEARHEAD SERIES G2.6 


FITS GEARHEAD SERIES G11.2 


FITS GEARHEAD SERIES G3.1 & G6.1 


FITS GEARHEAD SERIES G40.1 


DWNT 
SZ7-NMicro Mo Electronics 
14881 Evergreen Avenue Clearwater, Florida 33762-3008 USA Phone: (813) 572-0131 Fax: (813) 573-5918 


TOLL FREE (800) 840-5733 = e-mail: eem@micromo.com Internet: http:/Avww.micromo.com 
For full catalog & latest data sheets, call (813) 572-0131 Fax on demand: 800-477-1133 
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MOTORS, DRIVES, & ROTATING EQUIPMENT 


3 


500 


STYLE . 
GEARHEADS 


GEARHEAD STYLE SELECTOR | 


RATIOS MAX. CONT. INTERMITTENT 
CASE DIAMETER SHAFT DIAMETER FROM TO TORQUE TORQUE 
SERIES (mm) (in) (mm) - (in) (oz.-in) (0z.-in) 


| PP 


FITS MOTOR SERIES 1.9 BL 


‘MOTOR SERIES 0816 


FITS MOTOR SERIES 1016, 1212 & 1219 


FITS MOTOR SERIES 1319, 1331 & 1336 


FITS MOTOR SERIES 1516, 1516R, 1524 & 1524R 


FITS MOTOR SERIES 1616 & 1624 


FITS MOTOR SERIES 1616 & 1624 


FITS MOTOR SERIES 2224R, 2225, 2230 & 2233 


SZ7-N Micro Mo Electronics 


The rey arent in Coreless Motor T. echnology 


14881 Evergreen Avenue Clearwater, Florida 33762-3008 USA Phone: (813) 572-0131 Fax: (813) 573-5918 
TOLL FREE (800) 840-5733 = e-mail: eem@micromo.com Internet: http:/Awww.micromo.com 


For full catalog & latest data sheets, call (813) 572-0131 Fax on demand: 800-477-1133 
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3500 


MOTORS, DRIVES, & ROTATING EQUIPMENT 


3500 


GEARHEAD STYLE SELECTOR 


“STYLE 
GEARHEADS 


¢ Zero Backlash Gearing on Selected Models 
¢ Bi directional Operation 
RATIOS MAX. CONT. INTERMITTENT 


CASE DIAMETER SHAFT DIAMETER FROM TO TORQUE TORQUE 
SERIES | (mm) (in) (mm) (in) (0z.-in) (0z.-in) 


aa § Fe ee 


FITS MOTOR SERIES 2338, ¥ 


nee ah sal % cern 
2342CR, 2444, 2842, 3540 


s 


eer 


so eres . 


FITS MOTOR SERIES 2225, 2230, 2233, 2338, 2342C 


Teta “ 


FITS MOTOR SERIES 2842, 3042, 3540, 3557, 3863, BRUSHLESS 356 


ate 
OTe tate ss 


FITS MOTOR SERIES GNM 2145. 


6 Cr 
FITS MOTOR SERIES GNM 5440 & 5480 


a 


a rs oe 
FITS MOTOR SERIES GNM 5480 & 62100 


FITS MOTOR SERIES GNM 70130 


SH 


V, 


ZMicro Mo Electronics 


The Market Leader in Coreless Motor Technology 


14881 Evergreen Avenue Clearwater, Florida 33762-3008 USA Phone: (813) 572-0131 Fax: (813) 573-5918 
TOLL FREE (800) 840-5733 ¢-mail: eem@micromo.com Internet: http:/Avww.micromo.com 


For full catalog & latest data sheets, call (813) 572-0131 Fax on demand: 800-477-1133 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 
BRUSHLESS DC MOTORS 
SERIES MAX. POWER MAX, CONT. RECOMMENDED 
CASE DIAMETER OVERALL LENGTH OUTPUT TORQUE MAX. SPEED 
(mm) (in) (mm) (in) (W (0z.-in) (RPM) 
SERVO AMPLIFIERS 
SERIES PRODUCT FEATURES 
MVP® 2001B DEVICENET COMPLIANT MOTION CONTROLLER LINEAR: 1A cont., 3.5A peak 
OPTIONS 
If your application demands Micro Mo Electronics Can Make Modifications To 
special considerations as to... Motors Gearheads Encoders Motor/Tach Comments 
POWER CONNECTIONS e e e Cable and connector options including PVC, Teflon, high flex cable, radiation hardened 
leads in user specified lengths and colors; connectors designed to mate with industry 
standard and special headers. 
HARSH ENVIRONMENTS ° sd e e Operating temperatures from -55°C to +155°C (further modifications allow our 
products to withstand autoclave temperatures to 135°C). 
NOISE e e bad e Extensive experience in solving applications with critical requirements for noise, 
both electrical and mechanical. 
MOUNTING e be ° bd Whether it is a retrofit application or one requiring special shafting, flanges, or 
housings, chances are we have already done something similar. 
MOTOR TOLERANCES e e in normal production, motor constants have tolerances varying approximately +8%. 
If this band is unacceptable, the motors can be calibrated to within approximately +1%. 
BACKLASH e “Zero Backlash” gearheads, available for motors 1319, 1331, 1516, 1524, 1616, 1624, 
2225, 2230, and 2233. (Note: the backlash contained in our standard gearing is actually 
quite low... see individual data sheets for details.) 
DIRECTION OF ROTATION sd e ad e Most products can be used for operation in either direction. 
AXIAL OR RADIAL LOADING ® e e e A variety of bearing options are available to meet your most demanding requirements, 
| | including sleeve, ball, and (for gearheads) ceramic. 
SIZE e ° > e Motors, gearheads, and encoders starting at 1.9mm diameter. Ratios as high as 
983,447:1, and torques to 11 ft-lbs. in a 38mm diameter. 
POWER e e > ad If more power is required, let one of our GNM series gearmotors meet the need. 
Available in many ratios, for torques through almost 500 ft-lbs. in a surprisingly small package. 
SZAN Micro Mo Elect 
SGh7s wiiCcroO ectronics 
The ae penne in Coreless Motor Technology 
14881 Evergreen Avenue Clearwater, Florida 33762-3008 USA Phone: (813) 572-0131 Fax: (813) 573-5918 
TOLL FREE (800) 840-5733 = e-mail: eem@micromo.com Internet: http:/Awww.micromo.com 
For full catalog & latest data sheets, call (813) 572-0131 Fax on demand: 800-477-1133 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 3500 


PM & WOUND FIELD MOTORS 
SERVO MOTORS 

MOTOR TACHOMETERS 
PLANETARY GEARMOTORS 


MOTORS ELECTRONIC CONTROLS 


GEARMOTORS 


1/100 to 3/4 HP 
Military & Commercial 


Fast Engineering Response with 
Immediate Solutions by Phone & FAX 


Custom Prototypes Shipped 
in Three to Four Days 


Call 937-294-1041 
FAX 937-294-8336 


2798 CULVER AVENUE, DAYTON, OHIO 45429 


www.motortech.com 
_ @-mail:techelp @ motortech.com 
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3500 MOTORS, DRIVES, & ROTATING EQUIPMENT 


~PM MOTORS & MOTOR TACHOMETERS 
1/100 TO 1/3 HP, Standard 


Special to 3/4 HP 


AIRCRAFT ¢ COMPUTER « INDUSTRIAL 


INSTRUMENTATION ¢ MEDICAL 
MILITARY * ROBOTICS 
SERVO DRIVES 


www.motortech.com 
e-mail: techelo@motortech.com | | 
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Immediate Solutions 
by Phone and FAX | 


At Motor Technology we solve most applications over the phone lines. 


Your call to us goes straight to a competent motor application engineer, 
never to a clerk, correspondent or some other non-technical person. You 
discuss your project with a highly qualified engineer who is experienced 
with motors—motor application problem solving, motor design, and 
motor related hardware. 


For a lot of projects, you won't always know the exact torque or speed 
you need. Or, maybe there’s a voltage variation you’re not sure how to 
cope with. The odds are 100:1 we’ve had experience with a similar 
application. So, basically, all you need to do is explain the conditions and 
what you want the motor to do. We help fill in the blanks, then come up 
with a design that’s cost efficient for you. 


If you’re ready to talk about a prototype, the same application engineer 
-will give you the price and a firm ship date—all in the span of a single 
phone call. (We don’t shuffle you to other departments or make you wait 
days for the answers you need.) 


Get an immediate solution by phone or FAX from Motor Technology the 
next time you have an application. And have the prototype on your desk 
within a few days. 


Call 937-294-1041 
FAX 937-294-8336 


2798 CULVER AVENUE, DAYTON, OHIO 45429 
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PM GEARMOTORS 
1/100 TO 1/3 HP, Standard 
Special to 3/4 HP 


Ratios (planetary) from 3.81 to greater than 20,000:1. 
Output shaft concentric and in line. 


AIRCRAFT ¢ COMPUTER ¢ INDUSTRIAL 
INSTRUMENTATION ¢ MEDICAL 
MILITARY * ROBOTICS 

SERVO DRIVES 


Custom Prototypes 
in Three to Four Days 


Motor Technology is a quick response company. 


We custom engineer while you’re on the phone, then follow up with your 
prototype 3-4 days later. A distributor might be able to deliver as fast, 
but he couldn’t match Motor Technology’s factory engineering assistance. 
And our solution comes to you with two important guarantees: 


1 We guarantee performance—the torque you need, over the speed 
range required at the voltage selected. The motor, motor tachometer | 
or gearmotor will do exactly what we say, or you don’t pay for it. 


2 We guarantee the prototype to be production feasible. That’s assurance 
you aren’t likely to get with a “kludge” assembled by a distributor 
technician. 


Motor Technology is the quick response company that starts you off with 
a prototype that’s engineered to be right for your breadboard and cost 
efficient in production. 


To find out more about us, write or call for our extensive catalog. Or, just 
phone and/or FAX the problem to us. 


The Motor Technology Catalog 


Wide range of standards, with complete performance 
and specification data. Includes short course on 
how to predict performance when torque, speed or 
voltage conditions vary. Shipped UPS, same day. 


Call 937-294-1041 
FAX 937-294-8336 


2798 CULVER AVENUE, DAYTON, OHIO 45429 


www.motortech.com 
e-mail: techelp @ motortech.com 
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Only Pittman could combine 


ELCOM brushless performance 


Introducing 
ELCOM II — 

A whole new kind 
of ELCOM. 


Our new ELCOM II line of brushless 
motors combines the performance of 
ELCOM with the affordability of brush- 
commutated motors. We applied our 
60 years of experience to give you 
brushless reliability at an affordable 
price. Slotless design dramatically 
reduces inductance and eliminates 
preferred rotor position. Increased 
current bandwidth and no cogging 
means performance isn’t compro- 
mised. All you get is smooth, quiet, 
responsive motion. 


with a brush motor price. 


ELCOM II is available in a wide 
variety of models and sizes. For 
custom applications, choose from an 
array of optional features and value- 
added components, including custom 
cables, shaft modifications, shaft- 
mounted pulleys and gears, gearheads, 
and metal-housed Hewlett-Packard® 
encoders. And thanks to Demand 
Flow Technology® and the Pittman 
Sample Express™ program, you can 
rely on us for the highest quality motor 
products with rapid, reliable delivery. 


ELCOM II and the ELCOM II logo are trademarks of Pittman. ©Pittman, 1997 G12 
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To find out more about ELCOM II, 
order a sample from Pittman Sample 
Express”, or to order a customized 
motor, call Pittman at (215) 256-6601, 
fax us at (215) 256-1338, or e-mail 
us at info@pittmannet.com. 


All products manufactured by 


PITTMAN — 


HARLEYSVILLE, PA 19438-0003 USA 


A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP. 
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Let Pittman point you 
in the right direction. 


For guidance in DC motor 
solutions, follow the leader. 


Pittman has been leading the industry 
in high-performance DC motors and 
gearmotors for over 60 years. That 
leadership is apparent in every one 
of our standard products. Choose from 
hundreds of variations, including torque 
ratings, gear ratios, and windings. 
Check out our Sample Express™ cata- 
log to see our wide selection of 
motors with next-day availability. 


Get your bearings. It’s not only our 
experience that makes us experts. At 
Pittman, we know that each application 
is different. That’s why we offer thou- 
sands of options for customizing our 
LO-COG® brush-commutated and 
ELCOM® brushless DC motors. From 
cables and shafts to gearheads and 
encoders, we have the options you 
need and the application engineers 
that understand your requirements. 


ELCOM, ELCOM II and the ELCOM II logo are trademarks of Pittman. ©Pittman, 1998 FLA 


See us on the World Wide Web at http://eemonline.com 


Map out your objectives. Let us 

help you find the best route from 
design to solution. Call Pittman today 
at (215) 256-6601, fax (215) 256-1338, 
email info@pittmannet.com, or visit 
us at http: //www.pittmannet.com. 


All products manufactured by 


PITTMAN 


HARLEYSVILLE, PA 19438-0003 USA 


A DIVISION OF PENN ENGINEERING & MANUFACTURING CORP. 
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- LOOK TO SKC FOR VALUE ENGINEERED MOTORS 
AND TECHNICAL SUPPORT 


Sizes: 15 (35mm), vonaepeeaey STEPPING MOTORS 


23 (566mm), 24 ( 60mm), 34 (83mm). 
Step Angles: 0.9%, 1.8°, 3.6 & 
3.75°*. Hybrid, unipolar and bipolar 
windings, four (4) phase and five (5) 
phase models. Some models specif- 
ically designed for enhanced micro- 
stepping performance.Value engi- 
neered 3.75° Size 17 hybrid compet- 
itive with P.M. type motors. Applic-- 
ations: Tape streamers, printers, 
medical equipment, office automa- 
tion equipment. 

*Size 17 (839mm) only. 


BRUSHLESS DC MOTORS 


Rare earth magnets, bipolar windings, efficient radial gap, 

precision ball bearings outer and inner rotor designs from 3 
— on. . to 300 watts output. With and without integral drivers, some 

yy models compatible with gear boxes. In Stock at SKC! — 

; Applications: Tape streamers, laser scanners computer 

peripheral equipment, medical equipment, air movers, 

actuators, pumps and appliances. 


AC & DC GEARED MOTORS 


Induction motors, frame sizes of DC motors, frame sizes of 50 & 70 
60mm to 100mm dia. 120 or 220 vac, mm, various voltage ratings, torque 
50 or 60 Hz, torque ratings up to 70 __—sratings up to 40 KG-CM at 82 RPM. 
KG-CM at 70 RPM. : | 


DC SERVO MOTOR AND ENCODER 


State of the art performance, output range: 12 watts to 330 watts. Torque 
constant up to 1.8 KGCM/AMP, DIA: 38, 50, 52 and 72 mm. Precision ball 
bearings, high energy magnet, incremental encoder, all steel construction. 
Applications: Robotics, NC machines, office automation, computer 
ponpnerals: 


ARLE LE LE TS SAS A A SL SASS SSeS SSS SSS rs lS sees GPAs esdenanauamNnctsismenasmeese 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS 3700 


1026 Griswold Avenue ¢ San Fernando, CA 91340 


ALEPH INTERNATIONAL Telephone: (800) 423.5622 + (818) 365-9856 
Opto SENSORS 


Technical information is subject to revision without notice. For critical applications, please call to verity specifications. 


INTERRUPTER TYPE 


SENSING OUTPUT PART SENSING OUTPUT _ PART 
FEATURES — stoTWIDTH TYPE NUMBER FEATURES 


SLOT WIDTH TYPE NUMBER 


ecaneal Ctr Jo4- 1202 en eee 
¢ Miniature eee * Open collector, 


i Photo IC output iIC-OC 


° High sensitivity he le IC-OC 


IC- 1-0 | OJ-3005 


° Screw mount | or OJ-3202 e Snap action mount 


r |OJ-5402 
vt ee 5.1mm OJ-3206 e Wide sensing slot wo 
e Wire Leads 

Tr |OJ-3102 
| Tr [OJ-3102 eee Rede a 


ay saa OJ-5406 
gy H=15.5 L=233W=6.2 | DTr [OJ-3106 
¢ Screw mount | tr |Ou-3302 ¢ Snap action mount OJ-5101 
¢ Wire Leads 5.2mm ai aabe ° High sensitivity 5.0mm 
r e " 


H=18.5 L=15.2 W=20.5 


pe as e Screw mount OJ-1402 H= 18 L=18.5 W=12.6 OJ-5105 
* ¢ High Sensitivity DT : ‘ ¢ Screw mount 
rae, ° Industry Standard 3.0mm 05-1406 —_*° 5 sensors in Ic-oC | OJ-4005 
Package OJ-1401 =" one package : 
H=10 L=25 W=6 | 1C-OC | OJ-1405 H=18 L=53 W=255 


| SENSING OUTPUT PART SENSING OUTPUT PART 
FEATURES DISTANCE TYPE NUMBER FEATURES DISTANCE TYPE NUMBER 
e PCB mount Ga e Snap action mount 
¢ Dust proof Tr iso ° miei ee 
e Zero distance 
H=8 L=13 W=54 i’ sensing 


* PCB mount W -H=9 L=12 W=11 


* High sensitivt 
: OM-2514 ¢ Snap action mount 


¢ Dust proof 
H=7.1 L=8 W=54 m = * Narrow package 
e Dust proof 


«PCB mount 
¢ Side sensing 


. e PCB mount TRS, ¢ Screw mount 
: e Wide sensing slot geen. ° Logic output 
e Low input-high 13.2mm OJ-2306 mf ° Wire leads 
Ho aawee Oy H-108L=246W= 


¢ Screw Mount 


¢ Screw mount * Logic Output 
¢ Modulated/ ¢ High sensing 
, ¢ Long range 
33 x9 x11 mm 
OPERATING OUTPUT = PART OPERATING OUTPUT PART 
FEATURES FORCE TYPE NUMBER FEATURES FORCE TYPE NUMBER 


e Snap action mount 
e Top side actuator 
e Low actuating force 
weil e Counterweight 

| H=22.5 L=19.5W=23.3 


* PCB mount oniy 
e Ultra miniature 
¢ Spring loaded 


re [ 08-s0t 
pH=19.55 L=11 W=14 
y  ©PCB mount oniy 


e Ultra miniature 


* Low actuating force | 0.4g Ria 
Go ooo 


actuator style 
e 5 different 
termination 


e Snap action mount 
my 6° Space saver 
— ° Spring loaded 


¢ Counterweight 


H=8 L=21 W=16 H=23 L=12 W=8 


Free evaluation samples and design assistance to qualified OEM Designers 


For specifications & information on additional Aleph Products, see our catalog pages in EEM Sections 4500 (Relays); 5100 
(Switches); 5500 (Transducers, Sensors, Encoders). 
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3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS) 3700 


ISO 9002 


CERTIFIED 


Founded in 1990, ELEKON 


eae ELEKON INDUSTRIES PRODUCTS 
Industries Specializes in 


so PHOTO DIODE | 
providing Custom and 
ee 
Standard Optoelectronic SoA aos ery —— 
Solution for customers 4416 H6ElementAray | 
| __ 4432 _—s[szelementAray = CT —“‘CsCisd 
Worldwide. EPB 4410 Position SensingBicell = | Cd 
EPC 4428 
EPD 4412 Surface Mount 
Our half century of ___ 4416 
EPL 4420 __[PositionSensinglateral = | Cd 
accumulated design EPM 2001 [Detector Assembly Sse 
4001 
experience, combined with low fEps—4q30 Sidelooker Detector, | Cd 
; Sata tt |__ 4431 __|Sidelooker Detector lec teruaren encoded 
cost manufacturing sites in 4492 aa pon Rae 
‘ ‘ 4440 Sidelooker Photodiode Sidelooker 
Asia, allow us to offer Defect-  -——~Fr Fao coker Photodiode Sidelooker 


Free Products and very os 


competitive prices. 


o 
fi 


SIR 115.2 
Modern State of the Art Y-5000. «(5mm IR LED 
F Sidelooker Detector Fe yee eee 
manufacturing processes and [~ 4431 [Sidelooker Detector Cd] CSC~*Y 
. | 4432 __—[Sidelooker Detector = | 
systems are utilized throughout 
the organization including State 
of the Art automated PHOTONIC ; 
seca facet [etn |e 
microelectronics assembly and 
test equipment. Fully 
documented production PHOTO INTERRUPTERS 
ae 
procedures, in-house 
EIN 3230 [3.0mmGapHorizontalTabs | 
screening, temperature cycling {|____3231__[3.1mm Gap Elongated Tabs aaa 
| -3232_—s[3.immGapNoTabs TC 
and electrical ‘burn in' are | 3233 *|3.2mmGapVericalTab | 
implemented to ensure our 
3236 
customers receive products | 3237) [5mm Gap No Tab w/connector 
that are reliable and achieve a | ~3250__ lammGapPCBMountng ———s«i| SSCS 
virtual zero defect criterion. 
Black Plastic Housing 
MEDICAL APPLICATION 


mi 
Uv 
= 
©) 
a) 
i 


Description . Package 
Detector Assembly Photo Diode 


Ceramic 
Emitter Assembl 
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ELEKON Industries USA. inc. 
3882 Del Amo Blvd. 601, Torrance, CA 90503 
Tel) 1-800-353-5661, 310-370-8022 

Fax) 310-370-8079 

Internet: www.elekon.com 

E-Mail: Sales@elekon.com 


5010S ED Lamp (5mm) 
ELM 3001 
3002 


mitter Assemb! Ceramic 


7 3004 


4001 


Photo Transistor 
Photo Transistor 
Photo Transistor 
Photo Transistor 
Photo Transistor 
Photo Transistor 


REFLECTIVE SENSOR 


3270 Miniature Reflective Sensor faces ks te 
3280 Miniature Reflective Sensor Flat ie AS foe 
3281 Miniature Reflective SensorPCBMount | 
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HAMAMATSU § /-800-430 -0404 


PREM eee Oem HO emma EES EOE EE SER SE EERE EES ESSER ER EEEE EES OCEOEEES ES EES E SES ECESEEE SOROS HEHE ED EERE HOES EE HEEEHT ES DE TERED ETOH EDS OE HEETEEHES ESE SE ERTEEEHHTEH ESTE CEES TOS ESESEEEEOH EEE SESOOSESHE SENTERO ESE OH EHEC EH ERE CED ERE EOSD 


Main Office / U.S.A. 360 Foothill Road Bridgewater New Jersey 08807-0910 


AVALANCHE PHOTODIODES * CCD’s * CpS PHOTOCONDUCTIVE CELLS * INFRARED DETECTORS © LAMPS 
LINEAR IMAGE SENSORS ® PHOTODIODES * PHOTO-IC’S ® PHOTOMULTIPLIER TUBES * ULTRAVIOLET DETECTORS 


SILICON, 
Ga-As-P and Ga-P 
PHOTODIODES 
(for Visible and UV 

- Monitoring) 


SILICON 
PHOTODIODES 
(for Precision Photometry) 


$1337-1010BR | 320-1100 nm 10 x 10 mm 
$5227-1010BQ_ | 190-1100 nm 10 x 10 mm 15x16.5mm | UV Hardened 


PLEASE CALL 1/800/430/0404 FOR ADDITIONAL SPECIFICATIONS AND LITERATURE 
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HAMAMATSU / -S00-450 -0404 


Main Office / U.S.A. 360 Foothill Road Bridgewater New Jersey 08807-0910 


AVALANCHE PHOTODIODES * CCD’sS * CpS PHOTOCONDUCTIVE CELLS ® INFRARED DETECTORS * LAMPS 
LINEAR IMAGE SENSORS *® PHOTODIODES * PHOTO-IC’S * PHOTOMULTIPLIER TUBES ® ULTRAVIOLET DETECTORS 


SILICON P-I-N 
PHOTODIODES 
(High Speed) 


[Part Number] Spetirel Range | Cut-off Frequency | Active Area | Packoge | Notes 
rss073__ | 320-1000nm | 15GHe | Odmmdia. | Spint018 «| 
rss972 | 320-1000nm | S00MHe —~| 0Smmdia. | Spn0.18 | 
rsso7i | 82010600m | 100WHe ——~|'1.2mmdia. | SpnTO.1@ | SSS 
ane 
a 


$2506-02 320-1100 nm 25 MHz 2.77 x 2.77 mm 
$2506-04 800-1100 nm 25 MHz 2.77 x 2.77 mm 


SILICON P-I-N 
PHOTODIODES 
(Large Area) 


[Part Nomber| Spectral Range | Curolf Frequency | Aative Area | Packege | Notes 
[s3584-08 | 320-11000m | 1OWHe «| (282 28mm | 3586x356mm | 
[5204-08 | 820-11000m | 20MHz ———~(| 18x 18mm | 25.5x255mm | 
[s274i-08 | 20-1100nm | 25Wz ———*(|*10x20mm | 14.2x27mm | 

mmf 


$3588-08 320-1100 nm 40 MHz 3 x 30 mm 34 x 5.8 mm 
$5107 320-1100 nm 10 MHz 10x 10 mm 16.5 x 14.5 mm 
$5106 320-1100 nm__| 20 MHz 10.6 x 8.8 mm 
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MULTI-ELEMENT 
PHOTODIODES 
(for Position 
Sensing) 


Part Number 


Spectral Range | Cut-off Frequency | Active Area | Package  —Ss| “Notes = (iss—‘“—sCOY 
2x2 Array, Surface Mount 

2 x2 Array, Surface Mount 
$6058 

36242 

Ein 


$6058 320-1000nm | 150MHz == | 0.6.x 1.2mm] 4.0x 4.8mm. 
40 MHz 15x20 mm| 4.0.x 4.8 mm 


320-1060 nm 
320-1060.nm 


40 MHz 


PHOTODIODE ARRAYS 


$5668-01 320-1100 nm 2.0 x 25 mm 20 x 25.4 mm 1 x 16 Array | 


$4111-35Q | 190-1100 nm _ 4.4x34.9mm | 15.5x50.8mm | 1x35 Array, DLP 
$4111-46Q 190-1100 nm 4.4 x 45.9 mm 15.5 x 65.0 1 x 46 Array, DLP 


0.6 x 1.2 mm 


LATERAL-EFFECT 

PHOTODIODES 
(for Position 
Sensing) | 


Spectral Range | 

2-Dimensional, Surface Mount 
eh een eee 
[1743 | 320-1100 nm ’ 2-Dimensional - 
2-Dimensional 
1-Dimensional, Surface Mount 
1x 12mm 1-Dimensional 

760-1100 nm Angle Sensor 
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v 


In-Ga-As P-I-N 
PHOTODIODES 


Part Number 
G3476-01 


G3476-05 
G5832-01 
G5832-11 


In-Ga-As P-I-N 
PHOTODIODES 


(Long Wavelength 
Enhanced) 


Part Number Spectral Range | Cut-off Frequency | Active Area | Package Notes 
G5853-11 1.2-2.57 um 15 MHz 6-pinTO-8 w/ 1-stage TE cooler 


G5853-21 1.2-2.55 pm 15 MHz 6-pin TO-8 w/ 2-stage TE cooler 
G5852-01. |: 0.9-2.1 um 40 MHz 3-pin TO-18 


[ese5i.01 | 09-19ym | 40wi | 1.0nmda | Spnto18 
[ésintO.8 | wiiakge Tear | 
6-pin TO-8 w/ 2-stage TE cooler 


PLEASE CALL 1/800/430/0404 FOR ADDITIONAL SPECIFICATIONS AND LITERATURE 
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1.0 mm dia. 


1.0 mm dia. 
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V-TRON 
(for Fire Detection 
and Flame 
Monitoring) 


Active Area 


R2868 185-260 nm 


PHOTOSENSOR 
MODULES 
(for Low Light 
Levels) 


H6780-04 185-820 nm 0.65 ns 8 mm dia. 22 x 22x50 mm} Operable from 12 v DC Supply 
PC Board type H6779 series is available 


Operable from 12 v DC Supply 


Operable from 12 v DC Supply 


Operable from 12 v DC Supply 


MULTI-ELEMENT PHOTOMULTIPLIER TUBE 


Spectral Range | Rise Time | Pixel Size | Package | 
H6568 300-650 nm 30 x 30 x 45 mm 


4 x 4 Array 


PLEASE CALL 1/800/430/0404 FOR ADDITIONAL SPECIFICATIONS AND LITERATURE 
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MICRO SWITCH Solid State and 
Optoelectronic Sensor Capabilities 


Honeywell 


Honeywell's MICRO SWITCH division provides a full line of electronic and electromechanical sensing and control 
solutions. Electronic sensing capabilities include: infrared, Hall effect, pressure, temperature, air flow, and fiber optic 
local area network (LAN) components. Our worldwide field specialists can recommend the best sensing solution for 


all your application needs. 


LAN products are in section 2475, Fiber Optic Equipment & Accessories. Hall effect, pressure, temperature, and air- 
flow sensors are in the Switches section 5100. 


All of the Honeywell infrared products are manufactured in ISO 9000 certified facilities. Certification provides a solid 
foundation for our total quality effort, and demonstrates our commitment to providing customers with excellence. 
Among the ISO 9000 certified facilities involved in the manufacture of these products are: 


e Aldermaston, UK - value-added center 


¢ Juarez, Mexico - component/product assembly 
¢ Freeport, Illinois, USA - plastic molding operations 
« Richardson, Texas, USA - Class 10 sensor/IC fabrication 


These facilities manufacture products in conjunction with our marketing centers in Brussels, Singapore, and 
Richardson, our applications laboratory in Munich, and our local sales offices throughout the world. 


Optoelectronic Infrared Sensors 


Optoelectronics, the integration of 
optical principles and semiconductor 
electronics, has become the technolo- 
gy of choice for many sensing appli- 
cations. In electronic systems where 
feedback and control systems are 
common, infrared sensors function as 
reliable cost-effective solutions. 


Products include: 

« IREDS 

¢ Sensors 

¢« Transmissive switches 
¢ Reflective Switches 


General application areas include: 
¢ Object presence sensing 

¢ Motion sensing 

¢ Position encoding 

¢ Limit sensing 

¢ Movement counting 


Specific applications include: 

¢ Printers and copiers 

¢« Data storage systems 

¢ Motion control systems 

¢ Drop sensors and other non- 
invasive medical equipment 
applications 

« Scanning 

¢ Automated Transaction Systems 

¢ Metering Systems 


EEM 1999 


We offer a broad selection of cost- 
effective, off-the-shelf solutions for 
many applications. In addition to the 
products described here, Honeywell 
provides a broad array of custom 
solutions ranging from special electri- 
cal selections, special markings, 
wiring and connectors, to completely 


unique housings or integrated circuits. 


Honeywell has an experienced staff of 
application engineers who are avail- 
able to provide assistance at all 
stages of product development. 
Contact one of Honeywell’s field sales 
engineers for further information. 


MICRO SWITCH 


Honeywell Inc. 
Optoelectronics Facility 
830 East Arapaho Road 
Richardson, Texas 75081 
1-800-367-6786, USA 
1-800-737-3360, Canada 


FAX 


For manufacturers’ sales offices, see yellow pages 


INTERNET 


http://www.sensing.honeywell.com 
opto@micro.honeywell.com 


1-972-470-4326 
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Precise Solutions for 
Sensing Applications 


Sensors 


IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 

Telephone: (408) 747-0550, Fax: (408) 744-9055, Catalog Requests: 800-262-IDEC 
In Canada: (604) 946-1271, Fax: (604) 946-0368 

IDEC on the web: www.idec.com 


SA1K Full Color SA1J Full Color SA1M Analog Laser SA1W Water detec- SA1C-FK3 
recognition sensor. recognition sensor. color mark sensors. tion sensors. High speed minia- 
Applications include: Applications include: Applications include: Applications include: — ture photoelectric 
Checking labels for Checking for the Checking for informa- Checking for the prop- sensors with fiber 
the correct position- presence of a logo tion or logo on the er level and presence optics. 

ing, content, and and positioning of cap. of liquid. Applications include: 
color. bottle cap. | Monitoring position 


or alignment as well 
as gradual changes 
in liquid densities. 
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OMRON. 847.843.1963 


Pulse-Modulated : Non-Pulse Modulated Photo IC Phototransistor 
Amplified Amplified Non-Amplified Non-Ampplified 


Instant Information on Omron Products... 
24-hours-a-day, 7-days-a-week! 


Koy 


Clockwise from top left: Clockwise from top left: Clockwise from top left: Clockwise from top left: 

EE-SPW321, EE-SPX303, EE-SPX301, EE-SX672, EE-SY671, EE-SX670, EE-SX461-P11, EE-SX4235A-P2, EE-SX1235A-P2, EE-SA105, 

EE-SPX305-W2A, EE-SPY311 EE-SX673, EE-SX671 EE-SX3070, EE-SX3081, EE-SY313 EE-SX1070, EE-SX1088, EE-SX1109, 
EE-SY169A 


Pulse-Modulated Amplified 


Slot Max. Package 
width/ load Operating dimensions 
sensing Output Supply current Response ambient ——— Connecting 
Part number distance logic voltage output frequency temperature HxWxL method 
Unit mm (in) — VDC mA Hz °C mm _ 
Fiber optics 
EE-SPZ301W-01 30 (1.181) Dark-ON 5 ~ 24 80 100 -10 ~ +55 28.1 x 26 x 7.4 A 
EE-SPZ401W-01 30 (1.181) Light-ON 5~ 24 80 100 -10 ~ +55 28.1 x 26 x 7.4 A 
Separated, transmissive 
EE-SPW311? 1000 (39.370) Dark-ON .5~24 100 100 -10 ~ +55 27 x 25.4 x 8.6 B 
EE-SPW321' 300 (11.811) Dark-ON 12~24 100 , —_ -20 ~ +55 10.7x 12x58 —_ 
EE-SPW321-A' 300 (11.811) Dark-ON 12 ~ 24 100 _ -20 ~ +55 10.7 x 14x58 —_ 
EE-SPW411? 1000 (39.370) Light-ON 5 ~ 24 100 100 -10 ~ +55 27 X 25.4 x 8.6 B 
EE-SPW421' 300 (11.811) Light-ON 12 ~ 24 100 — -20 ~ +55 10.7x 14x 5.8 — 
EE-SPW421-A' 300 (11.811) Light-ON 12 ~ 24 100 — -20 ~ +55 10.7x 14x58 — 
Reflective | 
EE-SPY311 6 (.236) Dark-ON . 5 ~ 24 80 100 -10 ~ +55 22.8 x 26x76 C 
EE-SPY312 5 (.197) Dark-ON 5 ~ 24 80 100 -10 ~ +55 22.8 x 26 x 7.6 Cc 
EE-SPY411 6 (.236) _Light-ON 5 ~ 24 80 100 -10 ~ +55 22.8 x 26 x 7.6 C 
EE-SPY412 5 (.197) Light-ON 5 ~ 24 80 100 -10 ~ +55 22.8 x 26 x 7.6 C 
EE-SB5V-E . 19 (.75) Light-ON §~ 15 80 50 -25 ~ +55 22.2 x 25.4 x 7.0 Cc 
EE-SPZ301-A° 200 (7.874)* Dark-ON 5 ~ 24 80 100 -10 ~ +55 29 x 26 x 7.4 D 
EE-SPZ401-A° 200 (7.874) Light-ON 5 ~ 24 80 100 -10 ~ +55 29 x 26 x 7.4 D 
Slotted, transmissive 
EE-SPX301 3.6 (.142) Dark-ON 5 ~ 24 80 500 -10 ~ +55 24x 26x7 D 
EE-SPX302-W2A 3.6 (.142) Dark-ON 5 ~ 24 80 500 -10 ~ +55 21.2x13x13 E 
EE-SPX303 13 (.512) Dark-ON 12 ~ 24 80 500 -10 ~ +55 26 x 26 x 7.4 Cc 
EE-SPX305-W2A — 5 (.197) Dark-ON 5~ 24 80 500 -10 ~ +55 15.5 x 27.2 x 14.5 E 
EE-SPX401 3.6 (.142) Light-ON 5 ~ 24 80 500 “10 ~ +55_ 24x 26x7 D 
EE-SPX402-W2A 3.6 (.142) Light-ON 5 ~ 24 80 500 -10 ~ +55 21.2x 13x 13 E 
EE-SPX403 13 (.512) Light-ON 12 ~ 24 80. 500 -10 ~ +55 26 x 26 x 7.4 Cc 
EE-SPX405-W2A 5 (.197) Light-ON 5 ~ 24 80 500 -10 ~ +55 15.5 x 27.2 x 14.5 E 
EE-SPX613 6-13 (.24 ~.51) Light-ON/ 12 ~ 24 100 = ; -10 ~ +55 17.2 x 26 x 16 e 
Dark-ON 
Notes: 1. Sensing distance with aperture (Two pair are provided with sensor unit): Connecting Methods: 
Size of aperture Sensing distance Sensing object A=EE-1002, EE-1003 (with/1-m cable attached) 
0.5x3mm (.020x.118 in) 10cm (3.94 in) Opaque: 0.5 mm (.020 in) dia. min. B=Dedicated connectors: FE-1001, EE-1006, EE-1006L and EE-1006D 
1x3 mm (.039x.118in) 20cm (7.87 in) Opaque: 1 mm (.039 in) dia. min. ehiiniorde ee ee ee 
2. Wire harness/connector included with EE-SPW311 and EE-SPW411. E=Cable length: 1-m long cable (attached) 
3. Retroreflective 
4. When used with a E39-R1 reflector. 
5. Except the terminal section. . For more information, call 1-800-55-OMRON. 
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Non-Pulse Modulated Amplified 


Slot Max. Package 
width/ load Operating dimensions 
sensing Output Supply current Response ambient . Connecting 
Part number distance . logic voltage output frequency temperature HxWx Lk method 
Unit mm (in) — VDC mA Hz °C mm — 
Reflective 
EE-SY671 5 (.197)? Light-ON/ 5 ~ 24 100 500 -10 ~ +55 25.2 x 25.4x 7 A/B 
Dark-ON® . 
EE-SY672 5 (.197)? Light-ON/ 5 ~ 24 100 500 -10 ~ +55 25 x 25.4x7 A/B 
Dark-ON® 
Slotted, Transmissive 
EE-SX670/A' 5 (.197) Light-ON/ 5 ~ 24 100 3,000 -10 ~ +55 22.2 x 25.4x 7 A/B 
Dark-ON® 
EE-SX671/A' 5 (.197) Light-ON/ 5 ~ 24 100 3,000 -10 ~ +55 15.5 x 26.2 x 18.3 A/B 
Dark-ON? 
EE-SX672/A' 5 (.197) Light-ON/ 5 ~ 24 100 3,000 -10 ~ +55 26 x 13.7 x 26 A/B 
Dark-ON® 
EE-SX673/A' 5 (.197) Light-ON/ 5 ~ 24 100 3,000 -10 ~ +55 26 x 13.4 x 12.8 A/B 
Dark-ON® 
EE-SX674/A' 5 (.197) Light-ON/ 5 ~ 24 100 3,000 -10 ~ +55 15.5 x 13.6 x 25.3 A/B 
Dark-ON® 
Notes: 1. Indicates two different models, EE-SX670 and EE-SX67( A. Connecting methods: 
2. White paper with reflection factor of 90%. | A=EE-1001/1006 connectors 
3. The Light-ON/Dark-ON models can be used as Light-ON models when the L terminal and positive (+) B=Soldering terminals 
terminal are connected. To use them as Dark-ON models, do not connect these terminals. 
Photo IC Non-Ampilified 
Electrical characteristics 
Slot Package 
width/ Absolute maximum ratings Response Ve (max.) dimensions 
sensing Output nn Voi VoH frequency @ Ir = Icc 
Part number distance logic IF Vec Topr (max.) (min.) (min.) Pout 20 mA (max.) HxWxL 
Unit mm (in.) — mA vDC Vv V P.P.S. mw V mA mm 
Actuator adaptabie 
EE-SA407-P2* — Light-ON — 7 -20 ~ +75 0.35 Vcc x 0.9 3,000 250 — 30 21.9x 27x8 
Reflective (PCB mount) 
EE-SY310 5 (.197) Dark-ON 50 16 -40 ~ +65 0.4 15 50 250 1.5 — 4.8x 18x 4.6 
EE-SY313 4.4 (.173) Dark-ON 50 16 -40 ~ +65 0.4 15 50 250 1.5 — 6x 18x 6.2 
EE-SY410 5 (.197) Light-ON 50 16 -40 ~ +65 0.4 15 50 250 1.5 — 4.8 x 18 x 4.6 
EE-SY413 4.4 (.173) Light-ON 50 16 -40 ~ +65 0.4 15 50 250 Ls ~ 6x 18x62 
Transmissive (with connector) 
EE-SX4009-P1°° 5 (.197) Light-ON — 10 -20 ~ +75 0.3 Voc x 0.9 3,000 250 — 30 18 x 44.5 x 11 
EE-SX4009-P10° 5 (.197) Light-ON _ 10 -20 ~ +75 0.3 Vcc x 0.9 3,000 250 — 30 18 x 45.8 x 11 
EE-SX4235A-P2* —5 (.197) Light-ON — 7 -20 ~ +75 0.35 Vec x 0.9 3,000 250 — 16.5 12.6 x 27x8 
EE-SX460-P1° 5 (.197) Light-ON _ 10 -20 ~ +75 0.3 Vcc x 0.9 3,000 250 — 30 18x 30x11 
EE-SX461-P11®° 15 (.591) Light-ON — 7 -20 ~ +75 0.3 Vcc x 0.9 3,000 250 — 35 18 x 32.5 x 12 
Transmissive (PCB mount) 
EE-SX3070 8 (.315) Dark-ON 50 16 -40 ~ +75 0.4 15 3,000 250 1.5 10 10x 17.7x6 
EE-SX3081 5 (.197) Dark-ON 50 16 -40 ~ +75 0.4 15 3,000 250 1.5 10 10x 13.7x 5 
EE-SX3088 3.4 (.134) Dark-ON 50 16 -40 ~ +75 0.4 15 3,000 250 1.5 10 10 x 25x6 
EE-SX398 3 (.118) Dark-ON 50 16 -40 ~ +75 0.4 15 3,000 250 1.5 10 10x12.2x5 
EE-SX4070° 8 (.315) Light-ON 50 16 -40 ~ +75 0.4 15 3,000 250 1.5 10 10x 17.7x6 
EE-SX4081 5 (.197) Light-ON | 50 16 -40 ~ +75 0.4 15 3,000 250 1.5 10 10x 13.7x5 
EE-SX4088-W1° 3.4 (.134)  Light-ON 50 16 -40 ~ +75 0.4 15 3,000 250 1.5 10 10 x 25x6 
EE-SX493 2 (.079) Light-ON 50 16. -40 ~ +60 0.4 15 3,000 250 1.5 10 9.7x11x8 
EE-SX498 3 (.118) Light-ON 50 16 -40 ~ +75 0.4 15 3,000 250 1.5 10 10x12.2x5 
Notes: 1. Hysteresis denotes the difference in forward LED current value, expressed in percentage, Applicable mating connectors: 


calculated from the respective forward LED currents when the photo IC is 
turned ON from OFF and when the photo IC is turned OFF from ON. 

2. [ ] denotes response delay time for Light-ON type sensors. 

3. Wire harness with 1-m wire. 
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A=AMP 175778-3, 173977-3 
B=AMP 171822-3, 171880-3 
C=Molex 50-57-9403, 15-47-4033 
D=EE-1005 connector 


For more information, call 1-800-55-OMRON. 
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Photomicrosensors 


Phototransistor Non-Amplified 


Absolute maximum ratings Electrical characteristics 

Slot width) : Haan 

sensing Ve I VCE (SAT.) tr’ tr : 
Partnumber _ distance lr Pc Torr (typ.) (min.) (max.) (typ.) (typ.) HxWxL 
Unit mm (in.) mA mW °C V mA V uS US mm 
Transmissive (snap-in with connector) 
EE-SX1235A-P2' 5 (.197) 50 100 -25 ~ +95 12 0.6 0.4 8 8 12.6 x 28 x 7.6 
Transmissive (solder terminals) 
EE-SG3 3.6 (.142) 50 100 -25 ~ +85 1.2 2.0 0.4 4 4 11.7 x 25.4 x 6.4 
EE-SH3 3.4 (.134) 50 100 -25 ~ +85 1.2 0.5 0.4 4 4 10.4 x 25.4 x 6.2: 
Transmissive (PCB mount) 
EE-SX198 3 (.118) 50 100 -25 ~ +85 1.2 0.5 0.4 4 4 10x 12.2x5 
EE-SX1018 2 (.079) 50 100 '-25 ~ +85 1.2 0.5 0.4 4 4 6x8x4 
EE-SX1025 2.8 (.110) 50 100 -25 ~ +85 1.2 0.5 0.4 4 4 5.4x 9.3 x 4 
EE-SX1035 5.2 (.205) 50 100 -25 ~ +85 1.2 0.5 0.4 4 4 6.9 x 12.6 x 6.3 
EE-SX1041 5 (.197) 50 100 -25 ~ +95 1.2 0.5 0.4 4 4 10.2 x 14.4x6 
EE-SX1042 5 (.197) 50 100 -25 ~ +85 1.2 0.5 0.4 4 4 14.7x14x5 
EE-SX1046 3 (.118) 50 100 -25 ~ +85 1.2 1.2 0.4 4 4 5x 10x 6.5 
EE-SX1061 4.6 (.181) 50 100 -40 ~ +60 1.2 1.3 0.8 1000 max. 1000 max. 13.2x 128x6.4 
EE-SX1070 8 (.315) 50 100 -25 ~ +95 1.2 0.5 0.4 4 4 10x17.7x6 
EE-SX1071 | 3.4 (.134) 50 100 -25 ~ +85 1.2 0.5 0.4 4 4 10.4 x 13.6 x 6.2 
EE-SX1081 5 (.197) 50 100 -25 ~ +85 1.2 0.5 0.4 4 4 10x 13.7«5 
EE-SX1088 3.4 (.134) 50 100 -25 ~ +85 1.2 0.5 0.4 4 4 10x 25x6 

 EE-SX1096 3.4 (.134) 50 100 -25 ~ +85 1.2 0.5 0.4 4 4 10x 25x6 

EE-SX1103 2 (.080) 50 80 -25 ~ +85 1.3 0.5, 0.4 10 10 5.2x5x42 
EE-SX1105 2 (.080) 50 80 -25 ~ +85 1.3 0.5 0.4 10 10 . 3.3 x 4.9 x 2.6 
EE-SX1106 3 (.120) 50 80 .-25 ~ +85 1.3 0.5 0.4 10 10 5.4 x 6.4 x 4.2 
Transmissive (dual channel, PCB mount) | 
EE-SX1031 3.4 (.134) 50 - 100 -25 ~ +85 1.2 0.5 0.4 4 4 10.2 x 13.6 x 13.6 
Transmissive (surface-mount) 
EE-SX1107 1 (.040) | 25 75 -30 ~ +85 ee 50 vA 0.4 10 10 3x3.4x3 
EE-SX1108 2 (.080) 25 75 -30 ~ +85 1.1 50 pA 0.4 10 10 4x5x4 
EE-SX1109 3 (.120) 25 75 -30 ~ +85 1.1 50 u 0.4 10 10 5x6x4 
Transmissive (dual channel, surface-mount) 
EE-SX1131 2 (.080) 25 75 -30 ~ +85 1.1 50 pA 0.4 10 10 4x6x4 
Reflective (surface-mount) 
EE-SY125 1 (.039) 50 75 -25 ~ +85 1.2 50 pA a 35 25 1.7x4x3 
Actuator (PCB mount) 
EE-SA105? —_ 50 100 -25 ~ +70 1.2 0.5 0.4 —_ — 14.2 x 9.4 x 4.4 
Actuator adaptable (PCB mount) 
EE-SA107-P2' 3.6 (.142) 50 100 -25 ~ +8 1.2 0.5 0.4 8 8 18.6 x 27x8 
Reflective (PCB mount) | 
EE-SB5-B 5 (.197) 50 100 -25 ~ +80 | 1.2 0.2 — 30 30 «11.5 x 25.4 x 6.4 
EE-SF5-B 5 (.197) 50 | 100 -25 ~ +80 1.2 0.2 — ~ 30 30 8x13 x 5.4 
EE-SMR1-1 1 (.039) 40 150 0 ~ +60 1.2 80 PA — 4 4 5.8 dia. 
EE-SY110 5 (.197) 50 100 -40 ~ +85 © 1.2 0.2 — 30 30 48x 15.2x 4.6 
EE-SY113 4.4 (.173) 50 100 -40 ~ +85 1.2 0.16 _— 30 30 6x 15.2 x 6.2 
EE-SY124 = 1.039) 50 75 -25 ~ +85 12  $$SOWA. — 35 25 1.7x4x3 
EE-SY169A 4 (.157) 50 100 0 ~ +70 1.5 max. 0.16 — 30 30 8x14.1x6 
EE-SY171 3.5 (.138) 50 100 -25 ~ +80 1.2 50 pA — 30 30 3x 15x42 
Reflective (solder terminals) 
EE-SB5 5 (.197) 50 100 -25 ~ +80 . 1.2 0.2 —_ 30 30. 11.5 x 25.4 x 6.4 


EE-SF5 5 (.197) 50 100 -25 ~ +80 1.2 0.2 _ 30 30 8x 13 x 5.7 


Notes: 1. Applicable mating connectors: AMP 175778-3 and AMP 173977-3. 
2. Actuator operation: Free position (FP): 14.2 + 0.3 mm (.559 + .012 in.); Operating position (OP): 13.0 mm (.512 in.) min.; Total travel position (TTP): 12.1 mm (.476 in.) max. 
Operating force: 15 gf (0.15 N) max.; Life expectancy: 500,000 operations min. 


For more information, call 1-800-55-OMRON. 
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‘Infrared Opto Electronic Components 


TO-46 Package IRLED’s 


Po TOA Package IRLED's 
| op-ssow | i (<;$eT 8  s$e HT TS T8500 
open | 20 | 3% | #80 | o58 |  -S5to100 | 
-op-ser | =v | CTC HSC T8510 
-op-rew | 0t—“(<issTsi‘(<ée HCO Ci‘LC (Gs HSC |B tO NOC 
| op-ee0—E | = =0r0—<aéss ||) te tC‘ | TBO OC 
-op-eeo |) it—“(<‘(‘isTSC tC TC‘; S| 8 tO OO 
opr | CHC C(t CT TC TT 85 to 100 
| op-ssowHT| = “a<kse |  8sC “$e CC eT TBO 
| op-ssoLHT | 8S THCY (‘HDCT THO 
|op-esorHT | CT se TC TCLS | 8 tO SOC 
Pooew [55 S| S| SSSC«LSC(“‘éiNS |B TOON 
rover [45ST STS OSCSdYSCCTHSSC*«dE:C“‘CSWONOOO 
| PIN _| Power Output (mW) @ 500mA 
|op-so. | OT CD TT tO 
110 
TO-66 Package IRLED’s 
| PN _| Power Output (mW) @ 300mA | Beam Angle (°)| Wavelength (nm) | Response Time (us) | Operating Temp Range (°C) 
| op-666 =| 80— w§s—Ctisd|Csi 0 
“Monochromatic” GaAlAs Detectors 


Active Area (mm2) | Responsivity @ 880nm (A/W) | Responsivity @ 750nm (A/W) | Ip @ BV (nA) | Response Time (us) 
DOL aa Da a I 1 
SS ES 


Visit our website @ www.optodiode.com or call for a copy of our catalog 
| to obtain complete information on our products. 
We also manufacture to custom and military specifications. 


>) opto DIODE CORP. 


750 Mitchell Road, Newbury Park, California 91320 | 
Phone: (805) 499-0335 © Fax: (805) 499-8108 ¢ Email: sales@optodiode.com ¢ Website: http://www. optodiode.com 


CV.0134.0D 
Be1224 For manufacturers’ sales offices, see yellow pages EEM 1999 


3700 ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS 3700 


Polaroid Polarizing Filters 


The solution that eliminates glare and enhances contrast and brings out 
the brilliance of your display. 


POLAROID Quality and Service... 


Polaroid invented the sheet polarizer...and, with more than 60 years of experience in the field, 
Polaroid offers the knowledge, expertise and facilities to provide the polarizer that's exactly right 
for your application. Polaroid polarizers are manufactured, tested and inspected to meet today's 
highest technical standards and specifications. 


POLAROID offers... 
: ¢ Widest selection available of off-the-shelf 
ee linear and circular polarizing filters. 

7 ¢ Facilities to precisely manufacture custom- 
designed filters. 


¢ Choice of product formats; including 
rolls, reels, sheets and die cut parts--ready 
for use with your automation machinery. 


¢ Choice of glass, plastic or acrylic filters 
with standard or non-glare surfaces. 


¢ Variety of sizes and colors to bring out the 
brilliance of your display. 


¢ Choice of optical densities and thicknesses. 


¢ Choice of custom coatings; anti-reflective, 
reflective, RFI (Radio Frequency 
Interference) or abrasion-resistant. 


Applications for POLAROID 


. Polarizers Include... 
ae ¢ Electroluminescent Displays 
| e Plasma Displays 
¢ Light Emitting Diodes 
| e EMI/RFI Shielding Filters 
ee, 7 ; ¢ Flat Panel Displays 
| ¢ Computer Monitors 
Fee ener ¢ Radar Displays 

wate ¢ Test Equipment 

¢ Scientific Instrumentation 

¢ Stress Analysis 


For Complete Product Information Contact: 


Polaroid Corporation 
1 Upland Road - N2-1K + Norwood, MA 02062 * Phone: (800) 225- 2770 ¢ Fax: et) 386-4600 
Visit us at www.polaroid.com 
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Freeport, NY 11520 | 


OPTO ELECTRONICS 


¢ Mosfet Drivers 
e Opto-Couplers 
e Zero Crossing Triacs 


CT-201AD 
MOSFET 
DRIVER WITH 
ACTIVE 
DISCHARGE 


CT-202D 
MOSFET 
DRIVER 


Opto Coupler 
1) Transistor 

(H11A, H15A) 
2) Darlington 

(H11B, H15B) 
Outputs 


Opto Coupler 
SCR Output 
(H11C) 


AC Input Opto 
Coupler 
(H11AA) 


Pike RAARAM 
paevaweaveeven, 
¢ zt Cusp « 
si wer 
2B Kedpats 
etcatalt 
"Pam wile Las yer stances! Be pees wer 
2 SEED be CONMOED , 


ELECTRO-OPTICAL EQUIPMENT (EXCL. FIBER OPTICS 


semitronice 


64 Commercial Street 


For complete specifications, samples 
& technical assistance: Tel: (516) 623-9400 
Fax: (516) 623-6954 « Toll Free: 800-926-SEMI 


e-mail: semitron@aol.com 
www.semitronics.thomasregister.com 


™% 


SOLID STATE RELAYS 
Optically Isolated 
Bi-Directional | 
Current & Thermal Shut-Off 
DESC Approved 


HYBRIDS 


e Multichip Modules 


e Chip & Wire 


~¢ Custom Military, Medical & 
Commercial Applications 


High Reliability screening available. Consult factory for details. 


Opto Electronics 


NAME OF CIRCUIT | MAJOR . 
DEVICE SYMBOL ELECTRICAL CHARACTERISTICS BPPLICATIONS NOTES 


Absolute Maximum Ratings | 
Led Forward Current Steady State 50ma 

Led Forward Current Peak 10% DutyCycle 75ma 
Led Reverse Voltage ’ Reverse Current , -10ua 5V 
Output Voltage Open Circuit 16 V 

Output Current 1 Led = 50ma 75 ua 

Operating Temperature 0C to +85 C . 

Storage Temperature -50 C to +125 C 

Isolation Voltage 2500 V DC 


Absolute Maximum Ratings 
Led Forward Current Steady State 50ma 

Led Forward Current Peak 10% DutyCycle 75ma 
Led Reverse Voltage Reverse Current , -10ua 5V 
Output Voltage Open Circuit 16 V 

Output Current 1 Led = 50ma 75 ua 

Operating Temperature 0C to +70C 

Storage Temperature -50 C to +125 C 

Isolation Voltage 2500 V DC 


Output characteristics 
are identical to a 
normal transistor/ 
Darlington except that 
the LED current (If) 
replaces the base 
drive (|p). 


With Anode voltage (+) 

the SCR can be triggered 

with a forward LED 

current. (Characteristics 

% identical to a normal SCR 

ANOBE'*? — except that LED current 

(Iz) replaces gate trigger 
current - IGT). 


4 ANTOEL +: 


identical to a 
“standard” transistor 
coupler except that 
LED current can be 
of either polarity. 


High side switching 

Solid state relays 

Process Controls 
Robotics 

Automatic Test Equipment 
Automotive Applications 
Programmable Controls 


High side switching 

Solid state relays 

Process Controls 
Robotics 

Automatic Test Equipment 
Automotive Applications 
Programmable Conirols 


Isolated interfacing of 
logic systems with other 
logic systems, power 
semiconductors and 
electro-mechanical 
devices. Solid state 
relays. 


Isolated interfacing of 
logic systems with AC | 
power switching func- 
tions. Replacement of 
relays: microswitches. 


Telecommunications - 
ring signal detection. 
monitoring line usage. 
Polarity insensitive solid 
state relay. Zero voltage 
detector. 


Active gate 

discharge circuitry, 
Optical isolation, 

High isolation voltage, 
Fast turn off speed. 
Low off state 

output impedance 


Dielectric Isolation, 
Optical Isolation. 

High Isolation Voltage, 
High Efficiency, 

Logic Compatible 


Optical Isolation, 
High BVceo types 
available, 

Ceramic units for 
hybrid applications 
available. 


Optical Isolation, 
Low holding curreni, 
High efficiency. 


Optical Isolation, 
High LED surge current. 


JemIonitys wi-ReEtw AND B E YONnND 


NEW ENGLAND/INTERNATIONAL 
400 West Cummings Park 
Woburn, MA 01801 
(781) 935-2150 Fax: (781) 935-6637 


Be1226 


(516) 623-9400 © Fax: (516) 623-6954 


EAST 
64 Commercial Street 
Freeport, NY 11520 


(937) 435-6600 » Fax: (937) 435-1074 


MID WEST 
496 Windsor Park Drive 
Dayton, OH 45459 


WEST. 
2659 Townsgate Road - Suite 101 


Westlake Village, CA 91361. 


See us on the World Wide Web at http://eemonline.com 


(805) 373-6850 ¢ Fax: (805) 379-3801 
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SILICON SENSOR GmbH 


Ostendstrasse 1 Tel: 49 (0) 30-53 51 034 Avalanche Photodiodes Quadrant Diodes 
D12459 Berlin Fax: 49 (0) 30-53 79 02 62 . High Speed PIN Diodes _ Position Sensing 
e-MAil; sales@silicon-sensor.de | UV-Blue PIN Diodes Custom Arrays 
Domain http //www:silicon-sensor.de 
SERIES AD AVALANCHE PHOTODIODES 
Relive Area [Breakdown Voltage [Cy [1d [Responswiy [Gam | RisetimepS) |___NEP | PACKAGE] 
«i Din(mm) [Area (mm dv/dt(%/C asonm(AW) | Min | CC Ts—i‘isizsz 
ee 
[045 S| 200 
P0450 
| 045 S| 100s” 
Pp o4s CT 00 
| 045 


[| 340nm_| 

| 04 | 2000 

| 04 | 2000 

| 04 | 1000 

| 04 | 500 

| 04 | 100 

| 04 | 100 
SSO-BL50-2 ae eh a a el 
SSO-BL100-2 41.28 | 100 | of { 04 | 40 [ 460 of 10 Tt 22 X10" Plastic Flat Pack, BNC 
SERIES -4 LOW SERIES RESISTANCE PHOTODIODES 
PART NO |____ Active Area__[Responsivity (AW) __|Series Resistance __|Capacitance(nF) | Dark Current(nA) |Risetime(uS) | NEP. | PACKAGE 
PY Di(rmmm) Area(mm*)| 850m | Ohms | tv hee 
SSO-PDQ30-4 [54x54 {30 | oe cto 8s x10 tos 
SSO-PD100-4 9080 100) OR Oe Oe | 2X10 
SERIES -5 HIGH SPEED EPITAXIAL PIN PHOTODIODES | 
PART NO Shunt Resistance Dark Current(nA) |Risetime(nS)_ | N.E.P.___| PACKAGE 
Pim) Area (mm) { 850m | S MOhms @ tOmVv OV Oe 


Plastic Fiat Pack, TO8S 
Plastic Flat Pack, BNC 


Plastic Flat pack, BNC 


Responsivity (AW) [Capacitance(pF) _ [Dark Current(nA) |Risetime (nS) _[Risetime (nS 
D 
SSO-PD1-7 TO52i 
SO-PD5-7 PETS ee eer (cee 
SSO-PD10-7 
SSO-PD20-7 | 4xto fT TOR 
SSO-PD50-7 | ; 
iz 
Ceramic Flat Pack 
) 6x10" 
| 6x10" 
SERIES -WS WAVELENGTH SELECTIVE 
PART NO [___ActiveArea__[Responsivity (AW) |Capacitance(nF) [Dark Current(nA) |__—sRisetime(nS)_ UNEP. PACKAGE 
fT CCC«S Size(mm) [Area (mm*) | 550nm___ 890nm p2@ov_ | 850mm | i 
WS 7.56 275x27] 756 | o2 [| 045 | 1 | of [ 100) [| 10) | 1 UT UNA TOS 
WS 7.56i 275x27| 756 | 02 | 045 [| 41 | OF | 20 | 10 ft N/A 
in the USA: 
ELECTRON TUBES INC Tel: 1-800-521-8382 
100 Forge Way, Unit F Fax: 973-586-9771 
Rockaway, NJ 07866 phototubes@aol.com 
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CUSTOM SILICON PHOTODIODES AND OPTICAL ASSEMBLIES 


Harnessing The Power Of Light 


Silicon Sensors is your premier source for engineered solutions to your requirements 
for photodiodes, assemblies, and photodiode arrays. From photodiode chips to 
packaged and tested optical assemblies, our engineering team will 
work with you to develop a cost-effective solution that maximizes 
your product's performance. 


Custom Photodiodes: 


e Spectral range from 250 - 1100nm . 

e Ultra low dark current (<5 pA) 

e Large area, low capacitance cells 

¢ Multichannel devices with low crosstalk 

¢ Position Sensitive Diodes with customizable resolution 
e Solderable or bondable versions 


Custom Engineering Services: 


¢ Application and design knowledge to support you 
e Custom circuit design | 
¢ CAD design of custom chips and PCB; electronic file 
exchange 
e Rigorous testing of photodiodes and assemblies to 
your specifications: 
- output and leakage current 
- capacitance measurements 
- burn-in, temperature cycling and testing 
- quantum efficiency (A/W) 


Custom Packaging: 


e Die attach and wire bond on PCB, flex circuit, and ceramic 

e Encapsulation in hermetic TO-style packages and plastic 
assemblies 

e Multi-element arrays 

e Filters for TO-style cans 

e Integrated reticles for encoder chips 


A variety of applications, including: 
e Optical encoders - rotary and linear 

¢ Medical instrumentation 

e Industrial controls 

e Spectrophotometers 

¢ Radiometers 

e Laser scanners 

e Optical construction surveying 

e Agricultural seed counters 


To discuss your needs in more detail with 
our sales and engineering team, just call, 
fax, or e-mail us: 


Phone: (608) 935-2707 ‘SILICON 
FAX: (608) 935-2775 ‘SENSORS 


e-mail: ssi@siliconsensors.com —_parnessing The Power Of Light 


a 


Visit our website! www.siliconsensors.com Silicon Sensors LLC, 305 County YZ, Dodgeville, WI 53533 
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Tr CdS/CdSe PHOTOCONDUCTIVE CELLS « OPTICALLY COUPLED ISOLATORS 
S LO NEX A ¢ SILICON PHOTODIODES AND PHOTODIODE ARRAYS « INFRARED LEDS + 
. a PHOTOTRANSISTORS * OPTOELECTRONIC ASSEMBLIES 


CdS/CdSe PHOTOCONDUCTIVE CELLS SOLDERABLE PLANAR PHOTODIODES 


Hermetically Sealed Package Silicon solderable planar photodiodes are available with flexible 
Spectral Resistance Min. Dark Max. leads, in chip form or custom configurations as single or multi- 
Type Package Response at 2 ftc after 5 sec. Voltage element arrays 
No. Type Peak (nm) (Q) 2 fte (Q) Rating : 
NSL-4950 TO-8 515 CdS 40K (1 ftc) 2.4M 320V Short Open 
NSL-4960 TO-8 515 CdS 17K (1 ftc) 1M 320V Circuit Circuit Dark Breakdown Junction 
NSL-4970 TO-8 515 CdS 7.25K (1 ftc) 400K 320V Current Voltage Current Voltage Capacitance Active 
“Weraele 7s auecse Sak fo aay oe 
: : C ————Fe=500'c 2854%K Vr IR=]00uA—~CS~CS 
NSL-3530 ‘0-5 725 CdSe___—66K 440M 320V a iret ry a ee ‘eas 
NSL-5150 TO-18 550 CdS 15K 10M 60V Care ar ee eae Ne ee 5 ee ce Pc ee 
NSL-5160 10-18 550 Cds 100K 67M 100V SLSD-71N1 O04 0.5 0.4 1.7 20 0.4 10.4 
NSL-6110 TO- CdSe 1.3M OV SLSD-71N2 0.7.1.2 0.4 3.3 20 0.7 21.4 
A a EE sc Shu. oe SLSD-71N3. 13 21 04 17 20 1.0 45.9 
Plastic Encapsulated Ceramic Package SLSD-71N4 1.42.3 0.4 5.0 20 1.5 45.2 
SLSD-71N5 2.5 4.0 0.4 3.3 20 2.0 93.6 
NSL-4962 TO-8 515 CdS 17K (1 ftc) 1M 320V 
NSL-5912 TO-8 550 CdS 1.5K 100K 170V SLSD-71N7___ 5.0 8.0 0.4 5.0 20 2.5 162.5 
NSL-4512 TO-5 515 CdS 43K (1 ftc) 2.5M 120V 
NSL-5542 10-5 550 CdS 30K | 20M 120V 
NSL-4532 TO-5 515 CdS (1 fte) 400K 0 
NSL-19M51 10-18 550 CdS 60K (1 ftc) SM 100V ARRAYS 
NSL-5152 -18 550 Cd 15K 10 0 ; 
NSEELID 10.48. --. 600 Cdee... ok ee 100 Multielement arrays available in chip form or DIP package. 
NSL-4452 1” 515 CdS 26K (1 ftc) 500K 1000V Short 
NSL-4462 1” 515 CdS 11.4K (1 ftc) 165K 1000V Circuit Dark Breakdown Junction Area 
NSL-4472 il 515 CdS 5.5K (1 ftc) 65K 1000V Current Current Voltage Capacitance per 
Cells light adapted at 30-50 ftc for 16 hours minimum prior to test. All measurements MEe=25mW/cm? Ee=0 R=100,A F=1MHz, VR=0V element 
conducted at 25°C ambient. 28540K, Type in. yp. ax. fl n. yp. Package 
No. (HA) (ua) (WV) |W) (pF) (mm?) ‘Type 
LED/PHOTOCELL OPTOISOLATORS SLCA-61S1004 60 80 30 10 20 100 1.17 element chip 
SLCA-61S1006 60 80 30 1.0 20 100 1.17. G element chip 


Axial LED/CdSe photoresistive cell modules for use as audio limiters, 


bene ane SLCA-61S1021 60 80 30 1.0 20 100 1.17 12 element chip 
AGC, noiseless potentiometers and analog output circuits. Digital to SarTF 77 {7 T-SnEIITT 7 GH 77 SRURRE Or YT; SR Ra 9 oe 
SLD-74A1/16 100 125 0.1 0.1 50 40 2.3 18 Pin DIP 
analog isolation. NSL-32 series also available with radial conversion ari ac a a a a ae aT Ce CT 
platform for PCB mounting. () The light source is a Frosted Tungsten incandescent Lamp @ 2854°K 
Resistance Maximum Ratings 
; LED Max. Lae ‘ ; Power e . 2 dC 
Type urrent on ar urrent Dissipation solation, 
No. (mA) —_(Q) (Q) (Vv) (mA) (mW) (W) . PLANAR PHOTODIODES 
NSL-26 16 2000 10M 120 ac 200 2000 Planar, passivated silicon photodetectors designed to operate 
ee oe Geet {ton meat ae = mae either in photovoltaic mode or in a reverse-bias mode. 
NSL-28AA 20 2500 1M 100 40 50 2000 
NSL-32 16 500 500K 60 40 50 2000 Short Rise/Fall 
NSL-32AA 10 10000 10M 60 40 50 2000 Circuit Spectral Dark Breakdown Junction Time Area 
NSL-32H-101 1 750 500K 60 40 50 2000 Current Response Current Voltage Capacitance Tr Th A 
NSL-32H-102 1 960 500K 60 40 50 2000 (ife= Fe @VRGD.IV R=100uA VR=OV.—SORLEIKQ. 
NSL-32H-103 1 1650 500K 60 40 50 2000 1 a 
NSL-32H-104 1 2800 500K 60 40 50 2000 ype In. Typ. ange Max. Min. F=1MHz Typ. Package 
NSL-37V51 40 2000 10M 100 40 175 2500 No. (uA) (nm) (nA) (v) (pF) (us) (mm) Type 
Neve es es. “eens die ea eC bE oe SLD-68E1A 150 225 400-1100 100 ‘50 40. 1015 20 10-86 
NSL-37V53 40 500 1M 100 40 175 2500 
NSL-37V54 40 3500 100M 100 AQ 175 2500 SLD-68EBGIA 7.5 11 400-700 100 50 40 10 15 20 10-46 
NSL-37V62 40 200 400K 100 40 175 2500 SLD-68HFIA 110 130 400-1100 100 50 40 10 15 20 10-46 
NSL-37V71 2 1500 1M 100 40 175 2500 SLD-68HFBGIA 6 10 400-700 100 50 40 1015 20 10-46 
Dual Element SLD-68HLIA 300 450 400-1100 +100 50 40 10 15 20 10-46 
NSL-39V51 40 3000 10M 100 = 40 175 2500 SLD-68HLBGIA 18 30 400-700 100 50 40 10 15 20 10-46 
NSL-39V62 10 500 400K 10040 175 2500 SLD-68HLIRIA 120 160 700-1100 100 50 40 1015 20 10-46 
(1) 10 seconds after removal of LED Current. (2) Power rating at 25°C linearly derated to series available in 5 std. id sorts 
750C. (3) Matched to +25% SLD-67HFIA 600-850 © 400-1100 100 50 350 80100 183 10-5 


SLD-67HF2A 450 650 400-1100 100 50 180 8.0100 98 10-5 


PHOTOTRANSISTORS SLD-67HFBGIA 70 125 400-700 100 50 350 8010.0 183 T0-5 


i> ; : . : : . series available with isolated case (-J) series available in 5 std. Id sorts 
Silicon planar epitaxial phototransistors are available with flat or high 


SLD-65HFIA 1100 1300 400-1100 100 50 380 ©=-:10.0 12.0 20.3 10-8 
rofile lens cap in TO-18 hermetically sealed packages. 
P as y . P 8 : ; SLD-65HFBGI1A 60 100 400-700 100 50 380 10.0 12.0 203 10-8 
Light Dark Collector —_ Emitter Saturation Rise/Fall series available with isolated case (-J) series available in 5 std. id sorts 
Current Current Breakdown Breakdown Voltage Time Ang. 
(NFe=5mw/em2) ip=0.5mA Resp. (1) The light source is a frosted Tungsten Incandescent Lamp @ 28540K. 
Type Vee=5V Ee= Ic=100A Ic=100.A Ic=ImA, lc=0.8mA Half (2)The light source is a gallium arsenide IRED with a rise time less than 300ns. 
No. 2870°K Vce=10V Ee=0 Ee=0 Ee=0 MRL=100Q Power ; 
Min. Max. Min. Min. Max. Typ. Typ. 
(mA) (nA) (V) (V) (V) (sec) 
es A Yc iat PLANAR PHOTODIODES, CERAMIC hs 
SLT-5OHF2 0.4 50 40 7.5 0.4 3 40° Featuring high linearity, low dark current and fast response in low cost 
SLT-50HF3 : : i j i ic} i i i 
StS ae ee iG 5B oa : rie ceramic package. Available with visible blocking filter or BG filter. 
TH ne nr ee ny ne = 
SLT-SOHL2 Circuit Spectral Dark Breakdown Junction —Rise/Fall 
SLT-50HL3 2.4 50 40 (pe 0.4 3 159 i 
SLT-BOHLA 10 50 a0 75 Ga 3 150 Current Response Current Voltage Capacitance Time Area 
SLT-5OHL5 6.0 50 40 7:5 0.4 3 159 Range Ee=0 VR=0V tr Tf A 
SLT-50HL6 12.0 50 40 75 0.4 3 150 (NEe=25mW/cm2 vr=0.1V IR=100A F=1MHz (IRL=1KQ Ceramic 
() The light source is a frosted Tungsten Incandescent Lamp @ 28540K. Type Min. — Typ. Max. Min. Typ. Typ. « Eaenees 
(2) The light source is a gallium arsenide IRED with a rise time less than 300ns. OO oN Oe 
i SLD-52C1A 250 290 400-1100 100 50 120 3.0 3.0 69 8mm 
SLD-52IR1A 100 175 700-1100 100 50 120 3.0 30 69 8mm 


SLD-52BG1A  =12.5 145 400-700 100 50 120 3.0 30 69 8mm 


Yd 
wy , SLD-53C1A 50 85 400-1100 100 50 50. 1015 20 6mm 
S [ ONEX n SLD-53BGIA 2.5 4.2 400-700 100 50 50 3261.0 15 20 = 6mm 
; SLD-69C1IA. 600 900 400-1100 100 50 350. 80100 183  Omm 
C http/www.silonex.com SLD-691RIA 700 1000 700-1100 100 50 350 80100 183 


wanes , 9mm 
-mail: sil sal ; i a ene 
2 Cogan i ae ee ee ee 
"7 D-7 0 1] 6: 1 : 
Plattsburgh, NY 12901 Tel: 518-561-3160 SLD-70BG2A 40 55 400-700 100 50 180 4060 98 TO-5 
2150 Ward St., SLD-70C2A 450 700 400-1100 100 50 180 4060 98 10-5 
Montreal, Que. H4M 117 Tel: 514-744-5507 Fax: 514-747-3906 SLD-70IR2A 500 880 700-1100 100 50 180 4.0 6.0 9.8 10-5 
Gadbrook Rd., (1) Light source is a frosted Incandescent Lamp @ 28540°K. 
Northwich, Cheshire CW9 7TN_ Tel: 01606-41999 Fax: 01606-49706 (2) Measured in an unsaturated condition with an IR source and a load resistor of 1KQ. 
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FUSE PRODUCTS | 


foal ...Defining a degree of excellence 


bel...defining a degree of excellence in quality and service for over 
AO years in the electronics industry. bel is your full line fuse source, 
worldwide. bel specializes in: | 


Lightning Surge Fuses 1206 Chip Fuses 


Slow Blow Micro Fuses Surface Mount Fuse 
Pre-assembled fuses and clips IEC Radial Micro Fuse : 
300V/350V Ballast Fuses SAM /CSA/VDE Semko Approved Fuses 


When you need miniature or micro fuses, magnetic products, custom 
thick film hybrids, or delay lines...come to bel, the company who has 
been supplying the world with electronic components since 1949. __ 


bel 


BEL FUSE INC. 

198 Van Vorst Street Bel Fuse Europe Ltd. | 8/F Luk Hop Industrial Bldg. 
Jersey City, NJ 07302 Preston Technology 8 Luk Hop Street - 8th Floor 
Tel: 201-432-0463 Management Centre San Po Kong, 

Fax: 201-432-9542 Marsh Lane, Unit F23 Kowloon, Hong Kong 
Website: www.belfuse.ccom — Preston PRI 8UD Tel: 852-2-328-5515 


Lancs. UK ~ Fax: 852-2-352-3706 
Tel: 44-1772-556601 } 
Fax: 44-1772-888366 


£ 
g 8 


TEL: 201-432-0463 FAX: 201-432-9542 
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CIRCUIT BREAKERS/ CIRCUIT PROTECTORS 


Altech Corp. 
Amber Industries, Inc. 


Bourns, Inc. 
Citel Inc. 


Bet 250 


| 

seat ie tote Sveteins Corp: BNZBe Races 

MCG Surge Protection B28 | a ao V 
—— 

oy V 

Raychem Corporation + Bi265 | S|SSSCSC*~dSC‘“‘™SC*‘*d 4 

Schurter, Inc. B+1270 Vv | 4 “V oY V 

Siemens Electromechanical a es as — | . - —_ 

Components, Inc. B-1273 v v _ V 

| Therm-O-Disc, Inc. | B+1275 \ _ V 

oe | Bet 276 | re Fe eae: 7 

| World Products inc. ~«S|s«B 1 282 EB tae de \ V = 

“MIL Spec. § Surface Mount. 


Bel Fuse 
FIC Corp. 


Keystone Electronics Corp. 


Raychem Corporation 


Schurter Inc. 


Wickmann U.S.A., Inc. _ 
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* MIL Spec. § Surface Mount. 
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Altech Corp. Phone (908) 806-9400 - Fax (908) 806-9490 - www.altechcorp.com 
V-EA CIRCUIT BREAKERS | - One Pole and one-Pole-Plus-Neutral - Standard and Group 
: Short-Circuit Rating 35kA with any listed RK5 for V-EA rated currents 
DIN Rail Mount, Thermag®, UL & CSA to 480 V AC, 0.3A through 4.0A, 10kA with 350A RKS for V-EA rated currents 5.0A 
CE Marked, Euro Approval through 50A, to 277V AC. 
Rated “BP “2” 
= 1C0.3U 1Z0.3U 
3 1C0.5U 1Z0.5U 
1C0.75U 1Z0.7U 
1C1.0U 1D1. 121.00 
1C1.6U ; 12Z1.6U 
102,0U 1Z2.0U 
1C2.5U 5 1Z2.5U 
103,0U 123.0U 
1C03.5U ; : 1Z3.5U 
1C4,0U 124.0U 
1C05.0U A : 125.0U 
1C6.0U : 1Z6.0U 
1C8.0U 1Z8.0U 
1C10U 1Z10U 
s 1212.5U 
1013U ee 
= 1Z15U 
1C16U 1Z16U 
1020U 1Z20U 
1C25U 1Z25U 
UL® Recognized for group applications and motor starting in addition to ety 


general purpose applications. Altech/ABL SURSUM V-EA miniature circuit 
breakers provide OEMs an opportunity for major cost savings and superior 
circuit protection in equipment to be listed. 


1C50U 


Five trip characteristics are recognized. All trip characteristics and all rated 
currents (RC) have the same housing dimensions and terminal sizes. They 
can be loaded with full rated currents (100% breaker). Recognized with 
Line/Load reversibility, i.e., power feed can be to the top 18 AWG to 3 AWG 


screw-cage clamp terminals or to the 18 AWG to 2 AWG bottom terminals. ana 
Terminals are rated for field and factory wiring. 0.75/0.8A 
The trip characteristics are internationally defined and accepted “B,” “C,” i 
“D,” “G,” and Fags 0A 
“B,” Thermal 1 hr. trip zone 1.13 to 1.45 times RC; RC Magnetic 100ms trip apn 
zone 3 to 5 times RC CENLEC Household and similar applications. 3.54 


“C,” Thermal 1 hr. trip zone 1.13 to 1.45 times RC; RC Magnetic 100ms trip 
zone 5 to 10 times RC CENLEC Household and similar applications 


“D,” Thermal 1 hr. trip zone 1.13 to 1.45 times RC; RC Magnetic 100ms trip 
zone 10 to 16 times RC CENLEC High-Inrush Industrial. 


“G,” Thermal 1 hr.trip zone 1.05 to 1.35 times RC; Magnetic 100ms trip zone 
8 to 10 times RC CEE 19 General Industrial, USA trip norms. 


“Z,” Thermal 1 hr. trip zone 1.05 to 1.35 times RC; Magnetic 100ms trip 
zone 2 to 3 times RC - Semiconductor Protection. 


* Locked Rotor Current Rating in lieu of Horsepower Rating 


Two and Three Pole Multi Phase 


Standard short-circuit withstand 10kA, group short-circuit AIC 8.7kA at 48C 
AC with 350A RK5 upstream. Recognized rated currents through 25 Amp. 


Ampere Ratings & Horsepower Rating 3 © 
| | ~___CHorsepower at Nominal Line Voltage, 30 


Current. 120V 200V 208V 

0.30A . A : : : 

0.50A 
0.75/0.80A 
1.0A 

1.6A 

2.0A 

2.5A 

3.0A 

3.5A 

4.0A 

5.0A 

6.0A 

8.0A 

10.0A 
12.5/13.0A 
15.0/16.0A 
20.0A 
25.0A 


|_|| Versus Current 
Trip Curve 


= Minutes 


Time t 


ims Seconds 
2 


2 3 4 6 8 10 1620 
bos Multiple of Rated Current 
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Altech Corp 35 Royal Road « Flemington, NJ 08822-6000 
pAb __5_ 2 _)_4_ 98 |i 


Phone (908) 806-9400 - Fax (908) 806-9490 - www.altechcorp.com 
MA THREE PHASE ADJUSTABLE CIRCUIT BREAKERS 


Altech ABL Sursum MA holds starting and inrush 10 seconds at 600% FLA, and hot-start trips in less 


currents of three phase transformers, lighting, than 2 minutes at 150% FLA (i.e., Class 10A 
power supplies and motors yet provides tight 3 overload device). 

overload protection, fast short-circuit protection, The MA/U is therefore suitable overload protection 
and current/energy let-through protection. for all motor applications covered under NFPA70- 


The MA is UL Listed to UL508 and CSA C22.2 No. Nation Electrical Code® 430-32(a) (1), including 
14 as a manual motor controller with group ratings, | those with service factors less than 1.15 or 


and functions as a 3 phase disconnect, overload temperature rise over 40°C. With screw-cage 
protector and controller in one compact DIN rail clamp terminals which accept 18AWG to 3AWG 
mounted package. It is a thermal/ magnetic circuit wire, the MA is particularly well suited for group 
breaker in the IEC style with thermal overload trip applications and single motor taps under NEC® 
curves calibrated for USA norms. With the 430-53(c) and (d). 

adjustment dial set at the full-load amperes (FLA) Request our Terminal Blocks, Circuit Breakers, 


of the load, the MA/U cold-start trips in about one Interface Modules Catalog No. 310 for 
hour at an overload of 115% FLA and in less than application data. 


Type and | FLA Dial 
Rated Adjustment 110- 220- 440- SRT. St 
MAO.16U | 0.10/0.12/0.14/0.16 


MAO.25U | 0.16/0.19/0.22/0.25 


MAO.40U | 0.25/0.30/0.35/0.40 | Through MA2.5U, ampere rated circuits having full 42kArms 


MAO.63U | 0.40/0.48/0.56/0.63 | load amperage (FLA) not exceeding the MA’s general AE tok 


MA1.0U 0.63/0.75/0.87/1.0 purpose rated current (RC, equals maximum dial MCCB or RK5) 


setting) and a locked rotor current not exceeding 6 
MA1.6U | 1.0/1.2/1.4/1.6 times the MA’s RC. 


MA2.5U | 1.6/1.9/2.2/2.5 
MA4.0U | 2.5/3.0/3.5/4.0 1/2 3/4 3/4 1 one 
MA6.3U_ | 4.0/4.8/5.6/6.3 11/2 11/2 11/2 symmetrical 
MA10U | 6.3/7.5/8.7/10 3 (max. 350A 
MA16U | 10/12/14/16 5 sata 
MA20U | 16/17/18.5/20 5 

| MA25U — | 20/21.5/23/25 71/2 71/2 10kArms 
MA32U _ | 25/27/30/32 71/2 10 ae 
MA40U | 32/34/37/40 10 10 MCCB or RK5) 


-“URT” RING-TONGUE COMPATIBLE V-EA & MA 


Terminal screws in the V-EA/URT and MA/URT are 
not captive in their housings, allowing the option of 
either wiring with ring-tongue lugs or wiring directly 
into the cage-clamp. The URT option is available on 
all V-EA and MA devices; just add the RT suffix to 
the type and catalog number. The V-EA/URT, one- 
pole 0.3A through 50A and two and three-pole 0.3A 
through 25A (higher currents pending), is UL 
recognized for motor and general use circuits at the 
same ratings as the V-EA/U and CSA certified for 
general use circuits. The MA/URT, three-pole 0.1A 
through 40A, is UL 508 Listed and CUL certified to 
CSA 14 for motor and general use circuits at the 
same ratings as the MA/U. 


Fl EARTH LEAKAGE CIRCUIT BREAKERS 


Compact DIN rail mount Earth Leakage Circuit FI2 FI4 
Breakers detect and interrupt ground faults. They are | Two Pole Single Phase | Four Pole Two/Three Phase 
VDE approved for the European system of protecting [Rated Max. _Max. | Rated Max. _‘ Max. 


: , Current Voltage Fuse1| Current Voltage 
people, animals, equipment and property from 16A 240V AC 63A | 25A 415V AC 


dangerous line-to-ground and shock hazard currents. jog, 240V AC 80A | 40A 415V AC 
Trip-capable on decayed line voltage, marked 40A 240V AC 80A | 63A 415V AC 
approval of DIN/VDE, marked “Snowflake” 

temperature range, marked trip sensitivity to pulsed bela Tp iaptnta - Trip 

as well as sinusoidal fault currents, integral test Line Current Type Line Current Type 
circuit, insensitive to vibration, etc. 

US applications include ground fault protection of tet eon alle sissies 
equipment (GFPE) using the 10mA and 30mA fault oo oe =a pol 

current ratings, especially when high distributed FI22.30 O5A 30mA 
capacitance or other leakages cause excessive FI23.03 | 25A 30mA* 
nuisance trips at lower fault currents. Applications for FI23.03Y o5A 300mA 

the 300mA rating are equipment protection and fire FI23.30 | 63A 30mA 
prevention by limiting the energy of a fault to less 63A  _ 30mAt 

than the minimum ignition energy for many materials. 63A 300mA 


* with mounted Auxiliary Switch. 
1 10kA withstand rating based on series fuses. 
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ACCESSORIES FOR V-EA & MA DEVICES 


Type “H” auxiliary switches and Type “FA” shunt relay trip modules readily field mount, with two screws, to the right hand side of V-EA miniature circuit 
breakers and MA adjustable circuit breakers (manual motor controllers). Both the Type “H” auxiliary and Type’FA” shunt are directly linked to the internal trip- 
latch mechanism of the V-EA and MA. Handle ties are provided only to allow easy manual reset. When mounted together, the H, FA, V-EA and MA are “trip 
free” and will trip even if the handle(s) is held in the “ON” position. 


The P25U power feed jumper system has pole configurations that will feed the V-EA 1,2 or 3 pole anid the MA with or without mounted Type “H” switches 
(half-pole width) or Type “FA” shunts (one-pole width).. | 


Type “H” Auxiliary & Trip Alarm Switches 


Two housing and contact 
~ configurations are available. The H1 


Contact Form(s) 


Ariaty-conlaeieultch jeailives 15.941 | 1 Aux. SPST-DNO (Form X) 10A at 220V AC 
ee , 1 Aux. SPST-DNC (Form Y) 3A at 110V DC or pulsed 

direct screw pressure terminals 1A at 220V DC or pulsed 

suitable for ring-tongue or fork lu : 

wine as well eA direc wiring ‘ eae eae PAN Sr ono (rome) AC-15 

(max. 12AWG) and heavy duty PAW Sr Ste COE 9.6A at 120V AC 

double-make and double-break HLS02 1 Aux. DPDT (2 Form C 4.8A at 230V AC 

contacts. or 2 EURO “changeover”) DC-13 

The family of the H11, HLSO2, HLS10|15.968. | 1 Overcurrent alarm 3 5A at 125V DC 

HLS10 ans HLS11 feature SPDT (Form C) 18 Aat 250V DC 
_cage-clamp terminals suitable for | HLS11/15.967 |1 Aux. SPDT (Form C) a 

direct wiring with or without ferrules 1 Overcurrent alarm SPDT (Form C) Minimum 0.05VA at 6V 


(max. 14AWG), and a choice of 
auxiliary contacts or overcurrent-trip alarm contacts. 

“Auxiliary” contacts switch whenever the main V-EA or MA contacts switch, whether due to an automatic thermal or 
magnetic trip, or a manual trip by hand (handle to “OFF”) or a manual reset. 

“Overcurrent” contacts only switch due to an automatic thermal or magnetic trip due to an overcurrent condition, and when 
subsequently reset following an automatic trip. They do not switch on a manual trip, even though the main V-EA or MA 
contacts do switch. 

The nomenclature used to describe the forms of the auxiliary and overcurrent contacts (see table) is consistent with a 
SPST-NO designation for the main V-EA and MA contacts Binge: pole-single-throw normally open, or Form A, or Euro 
“making” or “closing” contacts). 


FA Shunt Trip 


Coil actuated, the FA Shunt Trip allows Trip-Coil 


electrical remote tripping of a breaker. Voltage meccot | 
It is trip-free and the housing and terminal Current. Cat.No 
specifications are the same as for V-EA 1.3A 15.944 
miniature circuit breakers. The Shunt Trip 0.6A 15.945 


contains its own contacts which break the 
tripping control circuit power when tripped. 
It is available with trip-coils in most 
standard control voltages. 


_” One device with wide voltage range 


P25U Power Jumpers for V-EA & MA 


Type P25U power feed pin-lug jumpers are designed to feed the top terminals of the V- 
EA and MA circuit breakers, in accordance with USA convention of top feed. The top 
terminals of all V-EA and MA are identically dimensioned, so the P25U can bus power 
between a mix of all rated currents and pole configurations when they are mounted 
side-by-side. 

Feed incoming power to the P25U with up to 6AWG wire, clamped together with the 
pin lug of the P25U in the cage of the V-EA or MA terminal. For incoming feed of 
6AWG-2AWG, clamp the feed wire into power-feed-lug RP35UM1, then clamp the pin » 
lug of the RP35UM1, together with the pin lug of the P25U jumper, in the cage of the V- 
EA or MA terminal. 

The P25U is constructed of pure copper strips of 25mm2 cross-section inserted in 
insulating track of GE Cycoloy 3600 or equal. Creepage and clearance distances meet 
stringent UL and CSA requirements for wiring terminals. 

The RP35UM1 power feed lug (Cat. No. 17.300) is rated 140A at 600V AC. The single- 
track IP25U is rated 140A at 347V AC. Pin-iug spacings in stock are one-pole 
(IP25U1); one-pole plus space of a half-pole, for one-pole V-EA’s with a Type H 
auxiliary switch mounted on each (IP25USH); and one-pole plus space of one-pole, for 
one-pole V-EA’s with a Type FA shunt trip mounted on each (IP25U1S1). The three 
track 3P25U is rated 200A at 600V AC with either one copper jumper strip (8P25U1 
single phase feed), or two copper jumper strips (3P25U2 two hot poles or one hot pole 
and one neutral pole), or three copper jumper strips (8P25U3 three phase feed). 
Stocked in 8 basic pin configurations. 


Senn panp— PY 


S 
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AC POWER LINE AND DATA LINE TRANSIENT SUPPRESSION 


AC TRACKING SUPPRESSORS 


NORMAL MODE 


NORMAL AND COMMON MODE 


120 VAC 240 VAC 120 VAC 240 VAC 
MODEL AMP MODEL AMP MODEL AMP MODEL AMP 
Al-101 1.0 Al-201 - 1.0 Al-101-CM 1.0 Al-201-CM 1.0 
Al-102 2.5 Al-202 2.5 Al-102-CM 2.5 Al-202-CM 2.5 
Al-105 5.0 Al-205 5.0 Al-105-CM 5.0 Al-205-CM 5.0 
Al-107 7.5 Al-207 7.5 Al-107-CM 7.5 Al-207-CM 7.5 
Al-115 15.0 Al-215 15.0 Al-115-CM 15.0 Al-215-CM 15.0 
AC TRACKING AND PARALLEL SUPPRESSORS 
MODEL VOLTAGE AMP ATTN @ MODEL VOLTAGE AMP ATIN @ 
100KHZ 100KHZ 
1116 120VAC 10A 18 dB 1332 120VAC 15A 18 dB 
1119 120VAC 115A 18 dB 1332-1 120VAC 15A 48 dB 
1119-1 120VAC 15A 48 dB 1332-2 240VAC 15A 48 dB 
1119-2 240VAC 15A 48 dB 1332-3 5OVAC 115A 48 dB 
1312 120VAC 25A 48 dB 
AC PARALLEL SUPPRESSORS 
E 1330-1 130VAC 34J 1335-1 130VAC SINGLE 68J/L 
1330-2 150VAC 40J 1335-2 150VAC SINGLE 79S/L 
1330-3 250VAC 65J 1335-3 250VAC _s SINGLE 120J/L 
1330-4 270VAC 71J 1335-4 270VAC SINGLE 140J/L 
1330-6 130VAC 68J 1335-5 130VAC DUAL 68J/L 
1330-7 150VAC 79J 1335-6 150VAC DUAL 79S/L 
1330-8 250VAC —-'130J 1335-7 250VAC DUAL 120J/L 
1330-9 270VAC = 140J 1335-8 270VAC DUAL 140J/L 
1335-9 130VAC TRIPPLEWYE  68J/L 
1324A-120 120VAC 2LINE 135J/L 13K A/L 1335-10 150VAC TRIPPLEWYE 79J/L 
1324B-120 120VAC 3LINE 200J/L 19K A/L 1335-11 250VAC TRIPPLEWYE 120J/L 
1324C-120 120VAC 4LINE 270J/L 26K A/L 1335-12. 270VAC TRIPPLEWYE 140J/L 
1324D-120 120VAC 5LINE 340J/L 32K A/L 1335-13. 130VAC TRIPPLE DELTA 68J/L 
1324A-240 240VAC 2LINE 260J/L 13K A/L 1335-14 150VAC TRIPPLE DELTA 79J/L 
1324B-240 240VAC 3LINE 390J/L 19K A/L 1335-15  250VAC TRIPPLE DELTA 120J/L 
1324C-240 240VAC 4LINE 520J/L 26K A/L 1335-16 270VAC TRIPPLE DELTA 140J/L 
1324D-240 240VAC SLINE 650J/L 32K A/L 1335-17. 270VAC CE DESIGN 
1343-1 120/240VAC LINES TO NEUTRAL 
1327 120/240VAC 20A 1 PHASE DUAL 150J/L 13KA/L 
230J/L 19KA/L LINES TO NEUTRAL QUICK DISCONNECT CONNECTION 
SERIES CONNECTION LEDS WITH LOGIC OUTPUT 
1318 120/240VAC 50A 1 PHASE DUAL 1343-2 120VAC LINES TO GROUND 
230J/L 19KA/L LINES TO NEUTRAL 150J/L 13KA/L 
SERIES CONNECTION QUICK DISCONNECT CONNECTION 
LEDS WITH LOGIC OUTPUT 
THREE PHASE SUPPRESSORS 1333-5 120/240VAC_LINES TO NEUTRAL 
1136-120Y  120/208V 3 PHASE WYE 360J/L AOKA/L 
1136-120S 120 V 1 PHASE SINGLE SINGLE LINE REDUNDANT 
1136-120C 120/240 V1 PHASE DUAL ALUMINUM CASE WITH LEDS 
1136-220Y § 220/380V 3 PHASE WYE 1333-6 120/240VAC LINES TO NEUTRAL 
1136-240S 240 V 1 PHASE SINGLE 360J/L 40KA/L 
1136-240Y 240/415 V3 PHASE WYE DUAL LINE REDUNDANT 
1136-240D 240 V 3 PHASE DELTA ALUMINUM CASE WITH LEDS 
1136-277Y  277/480V 3 PHASE WYE 
1136-480D  440-480V 3 PHASE DELTA 
DC SUPPRESSORS RJ-11/RJ-45 SUPPRESSORS 
Al-025-DC 25A PCB MOUNT 
Al-050-DC 5A PCB MOUNT 1315A-XXX  RJ-45 4 WIRE GASTUBE 
Al-100-DC —'1.0A PCB MOUNT 1315B-XXX  RJ-11 2 WIRE GASTUBE 
Al-101-DC 1.0A BARRIER STRIP 1315C-XXX  RJ-11 4 WIRE GASTUBE 
Al-102-DC 2.5A BARRIER STRIP 1315D-XXX  RJ-45 4 WIRE MOV 
Al-105-DC 5.0A BARRIER STRIP 1315E-XXX  RJ-11. 2 WIRE MOV 
Al-107-DC 7.5A BARRIER STRIP 1315F-XXX RJ-11. 4 WIRE MOV 
Al-115-DC 15.0A BARRIER STRIP 
DATA LINE SUPPRESSORS COAXIAL SUPPRESSORS 
1147-12 2 WIRE 12VDC 20KA/L 1211 10VDC 
1147-25 2 WIRE 25VDC 20KA/L 20KA 
1147-50 2 WIRE 50VDC 20KA/L -1dB TO 50MHz (TYP) 
1148-12 4 WIRE 12VDC 20KA/L HIGH SPEED VIDEO & DATA LINES 
1148-25 4 WIRE 25VDC 20KA/L BNC COAXIAL CONNECTORS 
1148-50 4 WIRE 50VDC 20KA/L 


CALL, FAX or WRITE TO: www.amberindustries.com 


3312 Wiley Post Rd., Carrollton, Texas 75006 or P.O. Box 802822, Dallas, Texas 75380 TEL: (972) 490-9801 FAX: (972) 490-9814 
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efining a degree of excellence 


Bel Available Safety | DataSheet Pack Min | Std. 
Description Series gg. Amp Range Volt Approvals Number Type Pack _ Box 


1/4 X 1-1/4 INCH 


GLASS-QUICK | 7 
CARTRIDGE BAG 0.1-10A 250 UL, CSA 3AGD0897_ —- BULK 100/BAG — 1000/BOX 
12-15A 125 UL, CSA 
PIGTAIL 3AP 0.1-10A 250 UL,CSA 3AGD0897_ —- BULK 500/BAG 500/BOX 
12-150 125 UL, CSA T&R CLASS3  1000/REEL 
GLASS-SLOW BLOW : 
CARTRIDGE, 3SB 0.062 - 8A 250 UL,CSA —- 3SBD0897__—S BULK 100/BAG  1000/BOX 
| 10-15A 125 UL, CSA | 
PIGTAIL 3SBP 0.062 - 8A 250 UL, CSA 3SBD0897. —- BULK 500/BAG 500/BOX 
10-15A 125 UL, CSA T&R CLASS3 1000/REEL 
CERAMIC-NORMAL 
CARTRIDGE 3AB 0.5-10A  - 250 UL, CSA 3ABD0897. —- BULK 100/BAG _ 1000/BOX 
PIGTAIL  8ABP 0.5-10A 250 UL,CSA —.-: 3ABD0897.—Ss BULK 500/BAG 500/BOX 
T&R CLASS3 1000/REEL ~ 
CERAMIC-SLOW BLOW 
CARTRIDGE GSA 0.062 - 8A 250 UL, CSA 
10-15A 250 UR,CSA*- GSAD0897. —- BULK 100/BAG — 1000/BOX 
PIGTAIL GSAP 0.062 - 8A 250 UL, CSA GSAD0897. «BULK. ~=— 500/BAG_——500/BOX 
10-15A UR, CSA* | T&R CLASS3 1000/REEL 
1/4 X 1 INCH 
GLASS-NORMAL | | 
CARTRIDGE —8AG —0.1-2A 250 UL,CSA -  8AGD0897_—s BULK 100/BAG — 1000/BOX 
2.5 -7A 125 UL, CSA 
PIGTAIL 8AP 0.1-2A 250 UL,CSA —- 8AGD0897_—s BULK 500/BAG 500/BOX 
2.5-7A 125 UL, CSA T&R CLASS3 1000/REEL 
5 X 20MM — 
GLASS-UL/CSA STYLE } , 
QUICK -CARTRIDGE 5MF 0.1-3A 250 UL, CSA 5MFD0897_ —s BULK 100/BAG — 1000/BOX 
3.2-8A 125 UL, CSA : 
QUICK -PIGTAIL 5MFP 0.1-3A 250 UL, CSA 5MFD0897. —- BULK 500/BAG 500/BOX 
3.2-8A 125 UL, CSA T&R CLASS2  1500/REEL 
MEDIUM-CARTRIDGE 5MT 0.1-0.8A 250 UL, CSA 5MTD0897. ~—s BULK 100/BAG — 1000/BOX 
1-5A 125 UL, CSA | 
MEDIUM-PIGTAIL SMTP 0.1 -0.8A 250 UL,CSA 5MTD0897. ss BULK~—s500/BAG_—500/BOX 


1-5A 125 | UL, CSA T&R CLASS 2 — 1500/REEL 


UR —- =ULrecognized component 
CSA* = CSA component acceptance 
Specifications subject to change without notice. . 


Bel Fuse Inc. 198 Van Vorst Street, Jersey City, NJ 07302 * Tel 201-432-0463 * Fax 201-432-9542 » www.belfuse.com 
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defining a degree of excellence 


Bel Available Safety Data Sheet Pack Min Std. 
Description Series Amp Range Volt Approvals Number Type Pack Box 
5 X 20MM 
GLASS-UL/CSA STYLE 
SLOW-BLOW 
CARTRIDGE 5TT 0.080 - 3A 250 UL, CSA 5TTD0897 BULK 100/BAG 1000/BOX 
3.1-5A 125 UL, CSA 
(CERAMIC) 6, 7, 8A 125 UL, CSA 
(CERAMIC) 10A 125 UR, CSA* 
PIGTAIL 5TTP 0.080 - 3A 250 UL, CSA 5TTD0897 BULK 500/BAG 500/BOX 
3.1 -5A 125 UL, CSA T&R CLASS 2 1500/REEL 
(CERAMIC) 6, 7, 8A 125 UL, CSA 
(CERAMIC) 10A 125 UR, CSA* 
GLASS-IEC/SEMKO/VDE 
QUICK-ACT (LBC) 
CARTRIDGE 5SF 0.080 - 6.3A 250 UR, CSA*,S, VDE 5SFD0897 BULK 100/BAG 1000/BOX 
8-10A 250 UR, CSA* 
PIGTAIL 5SFP 0.080 - 10A 250 UR, CSA* 5SFD0897 BULK 500/BAG 500/BOX 


T&R CLASS 2 1500/REEL 


GLASS-IEC/SEMKO/VDE 
TIME-LAG (LBC) 


CARTRIDGE 5ST 0.080 - 6.3A 250 UR, CSA*,S,VDE 5STD0897 BULK  100/BAG 1000/BOX 
8-10A 250 UR, CSA* 
PIGTAIL SSTP - 0.1-10A 250 UR, CSA* 5STD0897 BULK  500/BAG 500/BOX 


T&R CLASS 2 1500/REEL 


GLASS-IEC/SEMKO/VDE 
TIME-LAG (LBC) HIGH 12T 
CARTRIDGE SVT 1-6.3A 250 UR, CSA* BULK 100/BAG 1000/BOX 


PIGTAIL 5VTP 1-6.3A 250 UR, CSA* BULK  500/BAG 500/BOX 
T&R CLASS2  1500/REEL 


GLASS-IEC/SEMKO/VDE 

TIME-LAG (EBC) 

CARTRIDGE SET 1-6.3A 250 UR, CSA* ~BULK ~— 100/BAG 1000/BOX 
PIGTAIL SET P 1-6.3A 250 UR, CSA* 


CERAMIC - IEC/SEMKO/VDE 
QUICK-ACT (HBC) 


CARTRIDGE SHF 1-6.3A 250 UR, CSA*,S, VDE 5HFD0897 BULK  100/BAG 1000/BOX 
0.1-10A UR, CSA* 

PIGTAIL SHFP 1-6.3A 250 UR, CSA*,S, VDE 5HFD0897 BULK  500/BAG 500/BOX 
0.1-10A UR, CSA* T&R CLASS2 ~=1500/REEL 


CERAMIC-IEC/SEMKO/VDE 
TIME-LAG (HBC) 


CARTRIDGE SHT 1-6.3A 250 UR, CSA*,S, VDE SHTD0897 BULK  100/BAG 1000/BOX 
0.25-10A 250 UR, CSA* ’ 
PIGTAIL SHTP 0.25-10A 290 UR, CSA* SHTD0897 BULK  500/BAG 500/BOX 


T&R CLASS2 ~=1500/REEL 


UR  =ULrecognized component 
CSA* = CSA component acceptance 
Specifications subject to change without notice. 
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defining a degree of excellence 


Bel Available 7 Safety Data Sheet Pack Min Std. 
Description Series Amp Range Volt Approvals Number Type Pack Box 


5 X 15MM PIGTAIL 


TELECOM FUSE MJS 0.1-7A 250 UL, CSA MJSD0897 BULK  500/BAG 500/BOX 
SLOW BLOW T&R CLASS 1 1500/REEL 
(2AG EQUIV.) 
BALLAST FUSE 3JQ 0.1-7A 350 UR, CSA* 3JQD0897 BULK  500/BAG 500/BOX 
350V-QUICK-ACT | T&R CLASS 1 1500/REEL 
(2AG EQUIV.) | 
BALLAST FUSE 3JS 0.1-7A 350 UR, CSA* 3JSD0897 BULK  500/BAG 500/BOX 
300V-SLOW BLOW T&R CLASS 1 1500/REEL 
(2AG EQUIV.) 
MICRO FUSE 
AXIAL LEAD 
QUICK-ACT MQ 0.125 - 15A 125 UR, CSA* MQD0897 BULK 250/BAG 1000/BOX 
T&R CLASS 1 2500/REEL 
SLOW BLOW MS 0.375-7A 125 UR, CSA* MSD0897 BULK 250/BAG 1000/BOX 
T&R CLASS 1 2500/REEL 
RADIAL-IEC 127-3 STYLE 
TIME-LAG (SS 4) | 
SHORT LEAD MRT 0.080 - 4A 250 UR, CSA*,S, VDE MRTD0897 BULK 100/BAG 1000/BOX 
0.080 - 6.3A 250 UR, CSA* 
LONG LEAD TAPE AMMO 1000/BOX 
RADIAL-IEC 127-3 STYLE 
QUICK-ACT (SS 3) 
SHORT LEAD MRF 0.050 - 5A 250 UR, CSA*,S, VDE MRFD0897 BULK 100/BAG 1000/BOX 
| 0.050 - 6.3A 250 UR, CSA* 
LONG LEAD TAPE AMMO 1000/BOX 
SURFACE MOUNT | 
QUICK-ACT SSQ 0.10-7A 125 UL, CSA SSQD0897 T&R 12MM 1000/REEL 
5000/REEL 
TIME-LAG SST 0.50 - 7A 125 UL, CSA SSTD0897 T&R 12MM 1000/REEL 
5000/REEL 
1206 CHIP-QUICK ACT C1Q 1-3A 125 UL, CSA C1QD0897 T&R 8MM 3000/REEL 
0603 CHIP-QUICK ACT C2Q 0.25 - 4A 32 UR, CSA* T&R 8MM 3000/REEL 
FLAT PACK FUSE 
LEADED DJB 0.25-10A 125 UR DJBD0897 BULK 100/BAG 1000/BOX 
SCREW MOUNT BER 0.25 - 10A 125 UR DJBD0897 BULK 100/BAG 1000/BOX 
FUSE CLIPS 
FOR 1/4" DIA. FUSES FC-101 WITH EAR STOPS FCD0897 BULK 2000/BAG __10,000/BOX 
FC-102 W/OUT EAR STOPS FCD0897_ ~=BULK 2000/BAG_ _10,000/BOX 
FOR 5MM DIA. FUSES FC-201 PCB MOUNT FCD0897 BULK 2000/BAG_ __10,000/BOX 
FC-211 PCB MOUNT, LOCKING TYPE FCD0897 BULK 2000/BAG_ __10,000/BOX 
UR =UL recognized component 
CSA* =CSA component acceptance Specifications subject to change without notice. 


Bel Fuse Inc. 198 Van Vorst Street, Jersey City, NJ 07302 « Tel 201-432-0463 « Fax 201-432-9542 * www.belfuse.com 
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BOURNS, INC., > 1200 COLUMBIA AVE. « RIVERSIDE, CA 92507 
For technical assistance, call (909) 781-5500. 
www.bourns.com 


Features Applications 
m 4.5mm SMD High Density Circuit Board Applications: 
m Fast tripping resettable circuit protection m Hard disk drives 
m Surface mount packaging for automated m PC motherboards 
assembly 


m PC peripherals 
m Point-of-sale (POS) equipment 
m Agency recognition: CAL Ge yan ~  PCMCIA cards 


m Reduced component size and resistance 


MIF-MSMC Series - PTC Resettable Fuses 


Initial Max. Time 


: To Trip 
Resistance at 8.0 Amps 


FO a ale I a Mine a ae 
0.40 0.02 
| 40 | 085 | 70 082 
| 40 OS SO 

10 


| Modest | ag [Min [ Max. _| 
0.62 
0.62 
MF-MSMC110 


DIMENSIONS = MM 


Ca Top and Bottom View Side View 


[MF-MISMICO20 | 0.29 23020 [017] 0.16 | 0.14 | 0.12] 0 Oe 


0 
MF-MSMCO035 | 0. : oF 
MF-MSMC050 | 0. 

MF-MSMCO075 |. 1.1 ; 4 


MF-MSMC11 1.59 


Temperature (°C) 


2.00 3.45 

ae MIN 7.079) MIN (0.136) 
Note: MF-MSMC models can be wave soldered and MF-MSMC035 MF-MSMC020, 050, 075, 110 
reworked. 
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a } BOURNS, INC., » 1200 COLUMBIA AVE. + RIVERSIDE, CA 92507 
CURRNS For technical assistance, call (909) 781-5500. 


~ as www.bourns.com | 
Features | | Applications 
ie Axial/radial leaded - m Rechargable battery pack protection 


im Fully compatible with current 7 a Cellular phones | 
* industry Standards | P| Laptop computers 
m Weldable nickel terminals MF-LS: Any application that requires. extra 


protection at elevated ambient temperatures, 


m Very low internal resistance | | 
| A which the 100°C trip temperature provides. 


x Agency recognition: Al G l=. 
MF-S & MF-LS Series - PTC Resettable Fuses 


| Tripped 
Power 
Dissipation 


: Initial peel ity 
: ost-Trip 
Resistance Resistance 
a Amperes Ohms 
at 23°C at 23°C 
Hold Trip | Min. | Max. | Max. 


p 

[| 15 | 100 | 120 | 27 | 008 | 0160] 0.22 | 
|MF-S120S_ [| 15 | 100 | 1.20) | 27 | 0.085 | 0.160 | 0.22 
|MF-Si50 | 15 | 00S | 1.50 | 638.00 | 0.05 | 0.09 | O11 | 
|MF-S175_ | 15 | 100 | 175 | 88 | 005 | 0.09 | CO. 
[MF-S175S_ | 15 | 100 | 1.75) | 38 | 005 | 009 | 0.120 | 8.75 
|MF-S200. [| Ss 30s | = 100 S| 2.00 | 8644 | 003 | 006 | 0.080 | 10 | 


MF-S350 6. 0.017 | 0.031 | __0.040 
MF-S420 7 0.012 0.024 | 0.040 _ 


Be 


NO 


2 sc oo 
Go| No] hol | Oo] Go| 


: 0. 
3. 
4. 
4. 


| Min. | Max. | Min. | Max. | Min. | Max. __ 
|MF-S120_ | 19.9 =| 22.4 =| 349 | 52 | 06 | 10 | 
| MF-S120S | 19.9 | 221 | 49 | 52 | 06 | 10 | 55 | 75 | 39 | 47 | S|. 
[MF-S175" | 20.9 | 231 | 49 | 52 | O6 | 10 | 41 | 55 | 39 | 47 | Std | 
|MF-S175S | 20.9 | 23.4 | 49 | 52 | 06 | 10 | 47 | 55 | 39 | 41 | S| 
|MF-S350_s| 28.4. | 318 | 13.0 | 135 | 05 | 11 | 63 | 89 | 60 | 66 | Sid. | 
|MF-S420 ss | 306 -[| 324 | 129 | 136 | 05 | 11 | 50 | 75 | 60 | 67 | Std. | 
|MF-LS100S__| 20.9 | 231 | 49 -[ 52 | o6 | 10 | 47 | 55 | 39 | 41 | Sf 
|MF-LSi80_—s || 24.0 | 260 -| 49 | 52 { o6 | 70 | 41 | 55 | 39 | 41 | Std. | 
|MF-LS180S__ | 24.0 | 260 | 49 | 52 | 06 | 10 | 41 | 55 | 39 | 417 | S| 
|MF-LS300_—s || 28.4 | 318 | 130 | 135 | O05 | 11 | 63 | 89 | 60 | 66 | Std. | 
260 | 148 | 159 | 06 | 10 | 40 | 50 | 59 | 61 | Std 


f | i Std. Pack iH | 
4 iL a | . td. Package ie a 
i ae calle +-—p—| = call . ; a 7 | ie had wall 
Std. Package K ‘ 4 “S” Package | | . . ; wae | 
oh i | 1 | | | “S” Package | i. Ss | ie 8 | 
“RU” Package | | | | le es 

Piles — ale ie -_ ele 
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BOURNS, INC., * 1200 COLUMBIA AVE. - RIVERSIDE, CA 92507 
For technical assistance, call (909) 781-5500. 
www.bourns.com 


MULTIFUSE* MF-R & MF-RX Series PTC Resettable Fuses 


Reset Your Current Thinking™ 


Features Applications 
m@ Radial Leaded Devices Almost anywhere there is a low voltage power supply and a 
m@ Cured, flame retardant epoxy polymer insulating material load to be protected, including: 


meets UL 94V-0 requirements rl ter 
M@ Bulk packaging, tape and reel and Ammo-Pak available pOmpulels & peninnietals 
on most models m@ General electronics 
@ Agency recognition: UL,TUV & CSA m@ Automotive applications 
mM Resettable circuit protection 


Initial 1 Hour (R,) Max. Time Tripped 
, Post-Trip To Trip Power 
Resistance Resistance at 5*Ih Dissipation 


Amperes Ohms Ohms Seconds Watts 
at 23°C at 23°C at 23°C at 23°C 


*T 


1 
Sn/CuFe 
Sn/CuFe 
Sn/CuFe 
Sn/CuFe 
Sn/Cu 
Sn/Cu 
Sn/Cu 
Sn/Cu 
Sn/Cu 
Sn/Cu 


0.51 dia Sn/Cu 
0.51 dia. Sn/Cu 


0.81 dia Sn/Cu 
Sn/Cu 


Sn/Cu 
Sn/Cu 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 


NO 
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BOURNS For technical assistance, call (909) 781-5500. 


www.bourns.com | 


MULTIFUSE’ MF-R & MF-RX Series PTC Resettable Fuses 


See previous page & below. Represents total content. Layout may vary. 
Package 1 Package 20 
| MANUFACTURER'S 
A E ima E 
TRADEMARK 
1 hh rq il 
B IDENTIFICATION —_ 
; LOT NO. 
DATE CODE—— (T = TAIWAN) 
(LAST DIGIT 
D OF YEAR & 
D 
ae | JULIAN DATE) 
lc |—1¢ 


Specifications are subject to change without notice. 


Initial 1 Hour (R,) Max. Time Tripped 
: Post-Trip To Trip Power 
Resistance Resistance Dissipation 
Amperes Seconds Watts 
at 23°C at 23°C at 23°C 
X. 


a 
MF-AXG10 
MF-AX135 


MF-RX160 


MF-RX375 3.75 


Physical Characteristics 
Max. Max. Nom. Tol. + Min. | Max. | Style Lead | Material 


a 
, 


DIMENSIONS = MM. 
0.51  OAWGY 
0.81 (20AWG 


Test.. .... lest Conditions Accept/Reject Criteria Operating/Storage Temperature......-40°C to +85°C 
Visual/Mech......... Verify dimensions and materials......Per MF physical description Maximum Device Surface Temperature 
Resistance........... In still air @ 23°C... eee Rmin < R S Rmax in Tripped State .......... 125°C 
Time to Trip..........9 times Ihold, Vmax, 28°C............ Ts max. time to trip (seconds) ——ppagsive Aging .escceacean +85°C, 1000 NOUFS......ccsceeeeeeeeeee +5% typical resistance change 
Hold Current........30 min. at OM occas No trip eee ae pier , 
Trip Cycle Life.......Vmax, Imax, 100 CyCIOS .........cc-cseee. No arcing or burning Humidity Aging.............. +85°C, 85% R.H. 1000 hours ....45% typical resistance change 
Trip Endurance .... Vmax, 48 NOUIS .........eeeceesceseeeeeeees No arcing or burning Thermal Shock.............. +85°C/-40°C 10 times ................ +10% typical resistance change 
Mechanical Shock ........ MIL-STD-202, Method 213.........No resistance change 

UL File Number ...(E 1740458) neuteatnnnvasnsn Condition 1 (100g, 6 seconds) 
CSA File Number .( CA 110338) | ; 
TOV File Number .( E9772255.01) Solvent Resistance........ MIL-STD-202, Method 216 ........ No change 

Vibration... cess MIL-STD-883C, Method 2007.1, No change 

Sib esses dacurgihatunchieciyiel Condition A 
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BOURNS, INC., * 1200 COLUMBIA AVE. « RIVERSIDE, CA 92507 
For technical assistance, call (909) 781-5500. 
www.bourns.com 


MULTIFUSE°® MF-SM Series PTC Resettable Fuses 


Reset Your Current Thinking™ 


4300 


Features 
m Surface Mount Devices 
m Fully compatible with current 


Applications 


Almost anywhere there is a low voltage 
power supply and a load to be protected, 


including: 

m Computers & peripherals 
m General electronics 

m Automotive applications 


industry standards 
m Packaged per EIA 481-2 standard 
m Agency recognition: UL, TUV & CSA 


1 Hour (R1) 
Post-Reflow 
Resistance 


Tripped 
Power 
Dissipation 


Max. Time 
To Trip at 23°C 


initial 
Resistance 


Ohms 
at 23°C 


Amperes 
at 23°C 


10 
10 
40 
40 

40 
40 
40 
40 


MF-SM150 
MF-SM200 


MF-SM250 


15 2.50 5.00 0.04 


a: 
: 

: 
| 


M 


3.18 


1.37 


Packaging options: 
TAPE & REEL: MF-SM030-MF-SM125 = 2000 pcs. per reel; 
MF-SM150-MF-SM250 = 1500 pcs. per reel. 


|__| 
oe 


End View 


Part 
Mumber 


pir 
Side View 


Recommended Pad Layouts 


Sera! BE 
MF-SM075 | 1.13 + és aoe 05 | F057] 
MF-SM100 i ae ii z 

46 46. 

MF-SM125 ay -_ Zz a i Tr) 

fe 
MF-SM030, 050, 075, 100, 125 MF-SM150, 200, 250 
2.50 | 2.08 | 1.88 | 1.65 | 1.45 | 20 
EES DIMENSION = __MM 
INCHES 
EEM 1999 For manufacturers’ sales offices, see yellow pages B-1243 


n search the industry’s leading 
base right on your own PC! 


The 1999 IC MASTER CD-ROM for Windows gives you 
direct access to product information on current and discontinued 
integrated circuits from over 300 manufacturers. The database 
includes device specifications for more than 135,000 base 
: part numbers with pinout diagrams and package styles 
. for 90,000 of these devices. Plus, complete 

manufacturer contact information with sales 
office and distributor listings. 


winnow A powerful part number and specification 

on : search engine lets you narrow your search 
to a few possible devices in just minutes. 
Then make your final device choices based 
on the most current and reliable information 
available, the manufacturer’s own data! 


The CD-ROM search program can launch your 
Internet browser and link you directly to the 
manufacturer’s own website. And, for devices selected 
by the manufacturer, link you directly to the actual 
datasheets for the device on the manufacturer's website. 


There is simply no better time-saving tool for IC buyers and 
specifiers. 


To order your 1999 IC MASTER CD-ROM for Windows 
contact your local IC MASTER distributor or Marie Botta at: 


Hearst Business Communications, Inc. 
645 Stewart Avenue, Garden City, NY 11530 
(516) 227-1314 FAX (516) 227-1453 
Credit Card Hotline: 1-800-833-7138 


"ER in the 1999 EEM, and she'll take $10.00 off the subscription price! 
TER CD-ROM is released annually in March. 
1 the World Wide Web at http://icmaster.com 
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USES UNLIMITEL 


Se 
— 
... 
_ - 


y 

A 
Ce, 

z 


YE, 
2 
g 

het 
LLL 


SETA 


SS 


Se SSN 


. S . SD ~ 


y 
S 
wy 
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Surge Arrester Gas Tubes 


0 


5 
| Breakdown Voltage _ | Breakdown Voltage _ 8 Py ee ees pf 
@ [-t) . 
Static sj—~e2|] s ale £185 
=> 2 Se r=) = o—w~ os 7 7 
Part = = Si/ls|_>/_8 |] o22 | 425 Os 
= 2a Lf isslSes |S's | Be 32 
Number = =3 zejco |2&S$ /] ..25 wZ2e 
@ >— i= is] = OES Ca] 
x) a] s/c =) eo | SEs acs 
e | Ee s(i|-S| = z|/o 8s | Ee 
E Els = a 
s 2 sie BA 


ve" Ba Se See a 
= me) == 
Available in Surface Mount eae BAS 

afm fevprealar erlarpem | amt T >) 

fot famrbralse|perf ar] am | mt] TT | | mamma 

ED A SC a 

ES 

i] a [omy brealaepwo| ar] om [oe PP | | 

ED SS EC 
230 | +20 } <750V |>160 <1 pF| >90V <2ov] tow [| 10a fe] | | hi | 
fa 


350] +20 | <900V |>1GQ | <1 pF >100V} <20 V | 10 kA 10A 
<1000 V |>1GQ | <1 pF| >100V 10A 


2 Element Ceramic Gas Tube 


| a 

it a 0V|>160 | <1 pF| >100v <20V | 10kA 10A aes 
BH PEEL 
ola [ova erfr av fn Toe [> TT 
PEEL 
a wa fee PP 
eo core 
rata 230 } 320 | <800V | 3160 | <1 pF >80V a0 

Gas Tube 350 } 220 |<1100V >1GQ.| <1 pF] >90v | <25V 


Available in Surface Mount 


| 90 | 220 | <700V |>1G0| <1 pF] >72V | <20V 
150| +20 | <700V |>1GQ | <1 pF| >80v | <20V 
230 >1GQ | <1 pF| >8ov | <20V 


a on |r| av ame [am | PLL 
| | ens av oe [em FPL TT 


on 
oO 
So 
Auli 
RO 
fem] 
A 
oh 
ihe) 
Low] 
So 
< 
V 
om, 
@ 
+e) +e) 
A 
— 
ao} 
=F 
es 
S ~N 
oS 
<= 
nN N 
ND ey 
or ol 
<= A 
a ae ee © 
o/o|]2? = 
sls] > > 
—_ jf — 
olo 
> | > 


+) 
o 
Ss 
= 
> 


x) 


a 
Vv 
— 
— 
oS 
<= 


3 Element Ceramic Gas Tube 


a fe biel errs 
ama | ama | fel [od 
7 7.5 
Note 1: All characteristics are at 25°C Note 5: Citel Gas-Tubes are UL approved 
Note 2: Operating temperature range: -65°C to 125°C Note 6: Citel is ISO 9002 
Note 3: Call us for other voltages and/or specifications Note 7: Cage Code: OC8T6 5 
Note 4: All Citel Gas-Tubes are guaranteed Non-Radio Active 
BM 
Recommended Pads 
for BM-CMS 


9 G2Zs 


BTRC | BTS CA8T11R CA8T11RFS 
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Sipinen 


Coaxial Surge Protectors « Data line Surge Protectors 
AC Power Surge Protectors 


Peo 


Coaxial Surge Protectors a Fg go i 


Citel coaxial surge protectors have been designed to protect, GPS, PCS 
transmitters, receivers, 2 way radios, and microwaves against lightning 
surges and electrical transients. They mount directly behind your 
equipment. (Bulkhead versions are also available.) Citel P8AX series is 
bidirectional. Available with N, BNC, UHF, TNC, SMA and 7/16 
connectors. 


Telephone and Data Line Surge Protectors 


Modular, Multi-Pair Base- These modular bases can be used in 
cascade and are designed to be mounted easily on a wall, backboard, or 
distributing frame at the demarc point. They terminate and protect 
outside plant cable pairs. They have been designed to receive two pair 
plug-in modules, reference E280. Their presentation allows you to mix 
and match telephone and data lines at different clamping voltages. 
They are ideal to protect RS232, RS422, RS485, T1/E1 lines, 4-20mA 
loops, ISDN, LANs, PLCs, etc. Various I/O connections are offered: 
QC66, AT&T 110, screw terminals, RJ21, etc. 


DIN Rail Surge Protectors- The Citel DL180 uses a heavy duty 
multi-stage circuitry to protect (2 wires) against lightning surges and 
electrical transients. It mounts on standard DIN rail 50022. I/O connec 
tions are with screw terminals. It is ideal for industrial control inter- 
faces and any instrumentation. They come in various voltages for 4- 
20mA loops, analog circuits, and LANs. 


DB25, DBY, & RJ45 Protectors-These Citel surge protectors have been 
designed to be plugged in directly behind your equipment. I/O 
connection is made with DB25, DB9, DB15 connectors and RJ11 or RJ45 
jacks. They are compatible with most major computers, programmable | 
controllers and printers. 


AC Power Surge Protection 


Citel features various AC surge protectors for 
110VAC, 220VAC, 480VAC, single phase and 
three phase applications. They come hardwired 
for Panel mounting and DIN rail installations. 
Different levels of protection are offered from a 
single stage MOV based heavy duty unit toa 


three stage with EMI/RFI filter unit. 
Operating Temperatures: —40°C to 85°C 
Cage Code: OC8T6 


EEM 1999 See us on the World Wide Web at http://eemonline.com Be1247 


Heinemann’ Circuit Breakers 
First in Features, First in Quality — 


-RE-CIRK-IT® 
SERIES KD1 


SERIES AM/S SERIES AM-MIL 


Heinemann Series AM-MIL 
breakers are specifically built « 
and tested in accordance 

with the requirements of 
MIL-C-55629. Fungus- and 
moisture-resistance is pro- 
vided by treating ail ferrous 
parts with a special finish, 

and by using special springs 
and inherently fungus- 
resistant phenolic cases, 
covers and handles. 


Series AM/S “world class” 
circuit breakers meet 
International Standard IEC 
380 and German Standard 
VDE 0730. The 8-mm 
spacing requirement and 
dielectric-withstand specifi- 
cation are incorporated into 
the standard AM breaker 
housing without changes in 
size, thereby eliminating 
mounting procedure modi- 
fications or the need for 
adapter plates. 


A low-cost, lightweight 
breaker available in single 
or multi-pole configurations, 
the Series AM features rear- 
connection studs, a high 
level of moisture resistance, _ 
and a current range up to 
100A dc or 60A ac. Qualified 
under MIL-C-55629 to 50A 
dc and ac. 


A low-cost, pushbutton 
supplementary protector for 
electrical equipment, designed 
to fit in a standard 5/8-inch 
round or “D” fuseholder 
panel cutout. Resettable at 
up to 1000% of its rated cur- 
rent from 2.5A through 15A, 
500% from 0.25A through 
2A. Slide-on retaining ring 
included. 


OEM (data processing equip- 
ment, mobile applications, 

military equipment subject to 
humid, tropical environments). 


OEM (data-processing equip- 
ment, mobile applications, 
humid environments). 


Consumer and industrial 
products, office machines, 
appliances, power supplies, 
convenience outlets, elec- 
tronic games. 


OEM (data processing equip- 
ment, mobile applicatins, 
humid environments, telecom, 
computers, etc.) 


APPLICATIONS 


NO. OF POLES 


0.25-15A 0.020-60A (ac) .1 to 100A (ac) 0.020-50A (ac and dc) 
0.020-100A (dc) .1 to 100A (dc) 


CURRENT 
RATINGS 
MAX. VOLTAGE 250 Vac, 50/60 Hz 250 V, 50/60 or 400 Hz 250 V 50/60 Hz or 400 Hz 240 V 50/60 Hz 
50 Vac up to 10A 277 V, 50/60 Hz, 1-phase 277 V 50/60 Hz 1-phase 240 V 400 Hz 


32 Vde @ 15A 480 V, 50/60 Hz, 65 Vdc 50 Vdc 
50 Vdc @ 10A 3-phase “Y” 480 V 50/60 Hz 
65 Vdc 3-phase “Y” 


AC/DC 


1000A @ 250 Vac, 50/60 Hz 
200A @ 32 Vdc and 50 Vdc 
per UL Std 1077 
testing procedures 


1000A 
5000A with backup fusing 


1000A 
5000A with backup fusing 
10,000A @ 120 vac 


2000A @ 50 Vdc and 
120 Vac 60 Hz 

1500A @ 120 Vac, 400 Hz 
1000A @ 240 Vac, 

60 and 400 Hz 


INTERRUPTING 
CAPACITY 


AGENCY UL recognized (Std 1077) UL recognized Be ee tere) Not required for QPL items 
RECOGNITION CSA certified CSA certified SEV approved 
OR APPROVAL VDE approved IEC approved 
SEV approved NC ies 


TUV approved 


DIMENSIONS 


Eaton Corporation 
Heinemann Products | 

4201 N. 27th Street, Milwaukee, WI 53216 
Phone: (800) 962-0820, Fax (414) 449-6118 
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4300 


SERIES J/S 


Compact, lightweight, | 
moderately-priced circuit 
breaker for single or multi- 
pole OEM applications. Also 
available with snap-in mount- 
ing or rocker handles. Sealed 
mount models are also avail- 
able, single pole only. Series 
J/S breakers are suitable for 
domestic or world-market 
applications. Models also 
available for marine 
applications. 


OEM (power supplies, 
medical-electronic equip- 
ment, control systems, office 
and EDP equipment), control 
panels, marine equipment, 
field instrumentation. 


0.02-50A 


250 Vac (380A max.) 
65 Vdc (50A max.) 
80 Vdc (15A max.) 


1000A 
5000A with backup fusing 


UL Recognized (Std 1077) 
CSA certified 
SEV approved 
IEC approved 
VDE approved 


Eaton Corporation 


Heinemann’ Circuit Breakers 
First in Features, First in Quality 


SERIES CF 
E-FRAME 


Priced considerably lower 
than competitive E-frame 
breakers, the Series CF is 
the most compact and 
versatile circuit breaker 
available for equipment and 
branch-circuit protection. 
Single- and multi-pole 
models are stocked in a 
wide range of standard 
ratings for fast, off-the- 
shelf delivery. 


Panelboards, switchboards, 
branch circuits, EDP equip- 
ment, machine tools, 
environmental systems, 
single- and three-phase 
applications. 


0.01-100A (ac) 
1.0-100A (dc) 


240 V, 50/60 or 400 Hz 
480 V, 1- and 3-phase 
125 Vdc 
600 V, 3-phase 
125 Vdc 


10,000 @ 120 Vac 
7500A @ 120/240 Vac 
50/60 Hz; 240 Vac 50/60 Hz 
5000A @ 120/240 Vac 
400 Hz; 240 Vac 400 Hz 
125 Vdc 


240 V, 50/60 Hz and 
125 Vde: UL listed 
Others: Recognized 
CSA certified 


SERIES GH 
EH-FRAME 


ae ee 


This rugged new EH-frame 
breaker offers all the 
advantages of a completely 
magnetic, three-pole breaker 
with 14,000A interrupting 
capacity for less than most 
thermal units. Compact, 
environmentally stable and 
to 100A at 480 Vac and 
250 Vdc. 


Motor controls, air con- 
ditioning, electric heating, 
computer main frames, 
transportation, indoor or 
outdoor installations. 


.5-100A (ac) 
.5-100A (dc) 


480 V, 50/60 Hz 
250 Vdc 


10,000A (ac) 
10,000A (dc) 


UL Recognized (ac) 
(3-pole) 
480 Vac 
15-100A 


SERIES GJ 


Where space is at a premium 
and current capacity up to 
250A is called for, the Series 
GJ is the answer. Available 
in one-, two-, or three-pole 
models, it is especially suit- 
able for panelboards, service 
entrances, and electric 
vehicles. 


Commercial, industrial, 

and residential service — 
entrance or panelboard 
applications; lighting, 
appliance, transformer, 
electric vehicles, EDP 
power supplies, heating, 
air conditioning, and 
electronic circuit protection. 


1to3 


100-250A 


240 V, 50/60 Hz 
125/250 Vdc 


18,000A @ 240 V, 50/60 Hz 
10,000A @ 125/250 Vdc 
14,000A @ 160 Vdc 
25,000A @ 65 Vdc 


240 V, 50/60 Hz and 
125/250 Vdc: UL listed 


SERIES GJ1P 


GJ1P parrallel-pole breakers 
incorporate Precision Current 
Equalization (PCE) to auto- 
matically distribute current 
equally through the current- 
sensing elements. PCE there- 
by minimizes nuisance trip- 
ping which can occur with 
conventional parallel-pole 
breakers. An optional shunt 
permits metering of current. 
Since shunt output is only 
25 mv, light-gauge wiring 
can be used between shunt 
and meter. 


Telecommunications, trans- 
portation, air conditioning, 
other outdoor “heat-loaded” 
equipment. 


100-700A (dc) 


160 Vdc 


10,000A @ 160 Vdc 
25,000A @ 65 Vdc 


160 Vdc: UL listed 


Heinemann Products 
4201 N. 27th Street, Milwaukee, WI 53216 
Phone: (800) 962-0820, Fax (414) 449-6118 
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| _PROTECTIVE COMPONENTS (FUSES CIRCUIT BREAKERS) 


| ON-OFF Switch Circuit Breakers 


_ Single Pole Overcurrent 


: 4 . a 4, : : 

“ Fale 41-04 
ae 
ci 
ED a0 


41-04-PR 
41-05-P30 
41-06-P30 


je 41-05 


3120-F621 fits panel 
cutout Heinemann 
TX2 and AIRPAX 
203-11 2 pole. 


1410-G1 
1410-L1 


3120-F321 


45-700-IG1-P10 


41-10-P10/41-11-P10 
| 45-700-IG1-P10-DD 


Series trip -DD has 
push ON, push. OFF 
switching, B & W 
reset button for 

trip indication. 


Series trip, miniature. 
41-04-PR: PC Board 
Mount 

‘41-05-P30: Snap-in 
Mount 

41-06-P30: Panel Mount 


0.1 thru 20A 4 0.1 thu16A 0.10 thru 16A 0.05.thru 10A 0.63 thru 6.3 0.05 thru 25A 
250V ac or 28V dc 250V ac or 28V dc 250V ac or 28V dc 250V ac or 48V dc | 250V ac or 28V dc 250V ac or 28V DC 


10 times rated current 10 times rated current 10 times rated current 6 times rated current. 8 times rated current of 10 times rated current 
normal use. UL up to 0.1-2A. 300A for | normal use. UL up to UL up to 1000A. Circuit breaker, normal of circuit breaker, 
2000A: ratings 2.5-16A. 1000A. 5 times for ratings 3.5 use. UL up to 200A. normal use. UL up to 
UL tested to 2000A. thru 5A, 4 times for 
ratings 6 thru 10A. 


; : 


2000 cycles at rated 300 cycles at rated 6,000 cycles (UL 1077) 
current current . 10,000 mechanical 


Single pole, Series trip 
B/W button trip indicator 
Push ON/Push OFF 
Switching 


Double pole, identical 
ea all mounting of 
single pole 
41-10/41-11 series 
(Illumination Optional) 


Single pole, series trip . 
Rocker, Toggle or Baton 
handles in many colors. 

(Iluminiation Optional) 


“Series trip 


5A resistive 3, .110" 
quick connect 
NO-NC-COM 


6000 cycles (UL 1077) 
10,000 mechanical 


6000 cycles (UL 1077) 6000 cycles (UL 1077) 
25,000 mechanical =—_——|_ 25,000 mechanical 


250 quick connect “| 250 quick connect .250 quick connect .110 quick connect PCB, solder .250 quick connect 


UL 1077; E67320 | UL 1077: £67320 UL 1077: £67320 UL 1077: £67320 | UL 1077: E67320. UL 1077: E67320 up to 
CSA: 16186 CSA: 16186 | CSA: 16186 up to 15A | CSA: 16186 CSA: 16186 up to3.5A | 16A 
VDE | | VDE - : CSA: 16186 up to 15A 


VDE VDE VDE 


Screw terminals 
available, specify-S10. 
Version for Class 2 
transformers available: 
Specify 45-700-P10- 
CL2 3.2 or 5A. 


.110 quick-connect 
available, -G1 only. 


Smallest full feature 
circuit breaker. 

.250 quick-connect 
avail. te lass , 


41-10 is unlighted 
41-11 is ituminated . 


Snap in mounting. 

Fully trip free. 

Color trip indicator 
band upon request. 


Options: 
¢ handie colors 

* handle marking 
¢ illumination 

¢ Amp ratings 

¢ Dust/water seal 


85 | recommended 
panel cutout 


1.99 


Safety shield extension 
to avoid accidental 
‘ switching is optional 


Shown: 41-06-P30 Shown: 1410-G1 


4 


RA 
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Single Pole Overcurrent Circuit Breakers continued 


46-500-P10 1658-P10 45-000-P10-H 46-400-L10-Si 


46-200-L10-Si-H 


44-800-P10 
44-500-P10-H 


Series trip | 
automatic reset 


Series trip Series trip 


on-off switching 
2 pole: series 45-400 


Series trip 
two auxiliary contacts 


, 


46-200-L10-Si-H has 
ON-OFF switch 


Two independent circuits 
(relay-trip) 
44-500-P10-H 

with ON-OFF switch 


Direct replacement for 
MP 1600 and P&B W58 


DUTo 


250V ac or 28V de 250V ac or 28V de 250V ac or 28V de 


250V ac or 28V dc 250V ac or 28V dc 


main circuit 100A resistive. 
Control circuit 8 times rated 
current 


10 times rated current of 
circuit breaker, normal use. 
UL up to 2000A 


10 times rated current of 
circuit breaker, normal use. 
UL up to 2000A 


2000A UL tested 
according to std. 1077 


6 times rated current of cir- 
cuit breaker, (0A maximum 


1A resistive 
4 solder terminals (Std.) 


10,000 cycles at 
200% rated current 


2000 cycles 


6000 cycles (UL 1077) at 
| at rated current - 


6000 cycles 
rated current 


6000 cycles 
at rated current 


at rated current 


.250 quick connect .250 quick connect .250 quick connect Solder terminals .250 quick connect 
Optional; specify—A3 ld Optional; specify—A3 Optional; specify—A3 Relay trip, standard 


UL: E29255 en 1077: E67320 up to UL 1077: E67320 up to 16A | UL 1077: E67320 upto 16A | CSA: 16186 
CSA: 16186 CSA: 16186 up to 15A CSA: 16186 up to 15A 
VDE CSA: 16186 up to 25A VDE VDE 

, VDE Series 45-400: VDE only 


Screw terminals available 
non-standard (—S10), 
series 44-500-P10-H for 
ON/OFF switching. 


Screw terminals available, 
Specify-S10. UL approved 
for primary ON/OFF switch- 
ing. 45-400: NC aux. con- 
tacts 5A max. continuous. 


Screw terminals 1,2 
available (—S20), non- 
standard 


Right angle quick connect 
or screw terminals avail- 
able. 

7/16 D mounting: -G41 
3/8 D mounting: -G21 


.250 quick-connect main 
terminals available, 
non-standard (—P10) 


1.26 
Shown: 1658-G41-04-P10 


4 ZEIGE 
| 1551 Bishop Court, Mount Prospect, IL 60056 « 847- 827-7600 * FAX: 847-827-7655 


Circuit Protection and Control 536 Hood Road, Markham, Ontario Canada L3R 3K8 « 905-475-5886 « FAX: 905-475-5889 
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a1 22 
Shown: 45-000-P10-H 


Shown: 46-400-L10-Si 


SHOWN: 44-800-P10 


4300 


Magnetic, undelayed 
trip, PC board mount, 
NO and NC contacts. 
ON-OFF switching. 


PROTECTIVE COMPONENTS FUSES, CIRCUIT BREAKERS 


43-400-P10 
43-500-P10 


Series trip, UL approved for 


Series trip Magnetic 
primary ON-OFF switching. 


hydraulic auxiliary contacts 


available. 1, 2, 3, or 4 
pole configuration 


available. 


Thermal-Magnetic Circuit Breakers 


4300 


42-01 


2210-T2 
42-01-2325 | 


Series trip, ON-OFF 
switching. Aux, contacts 
std. 1,2, 3 or 4 pole 
configuration. 

DIN track or panel 
mount configurations. 


Series trip, ON-OFF 
switching. DIN track 3 
mounting. Adapter for DIN 
track 1 available. 


0.01 thru 3.25A 0.02 thru 30A 0.05 thru 15A 0.1 thru 15A 0.1 thru 20A* 
115V ac or 60V dc 250V ac or 65V dc 250V ac or 65V de 250V ac or 65V dc 250V ac or 65V dc 


40A at 115Vac/60V dc 
60A at 48V ac/dc 
100A at 24V ac/dc 


NO contacts: 5A continuous 
at 24V 


10,000 cycles 
at rated current 


terminals, optional 


current 


200A norma! use. 

UL up to 1000A. 
1500A/250V ac version, 
current ratings 8-15A. 
E-T-A series 42-1-P10 
(not-Si) 


1000A normal use. 
UL up to 5000A. 


1A resistive 4 solder 
terminals optional. 


10A resistive 3 


10,000 cycles at rated 6000 cycles (UL 1077) 


at rated current 


200A normal use. 
UL tested to 1000A. 


500A normal use, not 
to exceed 100 times rated 
current 


1A resistive, 1 set per pole, 
NO or NC (specify) 


6000 cycles (UL 1077) 


10,000 cycles at 
at rated current 


rated current 


PC board pins 250 quick connect Solder terminals Screw clamp terminals Screw clamp terminals 


Series 48-08 has extra low 
impedance. 


Current rating 


3.25 iene 
eee 
6- 


a—-.03 DIA. 


EgTyAN 


Circuit Protection and Control 


UL 1077: E67320 UL 1077: E67320 
CSA: 16186 CSA: 16186 
VDE VDE 


Quick connect or screw 
terminals available, non- 
standard. DUAL CONTROL 
available. UL approved for 
primary ON-OFF switching. 


Shunt relay trip and impulse 
delay available. Single hole 
mount version available. 


B-T-A 


250VAC 28vO 


Shown: 43-400-L10-Si 


UL 1077: E67320 UL 1077: E67320 
CSA: 16186 CSA: 16186 
VDE VDE 


“approvals to 16A only 


Half inch spacing makes 
this device especially 
attractivefor modern 
control systems design. 


Fits all popular DIN track. 
Panel mount version 
available upon request. 


+ 
BCE me 3 Re 


track DIN 
46277 BL3 


Shown: 42-01 


1551 Bishop Court, Mount Prospect, IL 60056 ° 847-827-7600 * FAX: 847-827-7655 . 
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Military Type Circuit Breakers 


MS3320 


yD 


MS14154 


483-G533 48-2-S14-LN2 


583-G533 


41-2-S14-LN2 41-3-S14-LN2 


44-7-S-H-N 


Series trip, push pull 
ON-OFF switching. 
Single or Three pole 


Series trip, push-pull 
ON-OFF switching. 
Similar devices also 
avail. for 2 pole (45-62- 
S) or 3 pole (45-82-S) 
use. 


1 thru 25A 3 thru 35A 1 thru 25A 30 thru 70A 60,70,80,90,100A 125,160,225,300,400 
115V ac or 28V dc 115V ac or 28V dc 115V ac or 28V dec 115V ac or 28V dc 28V dc 28V dc 
250V ac upon request 250V ac upon request ac ratings upon request 


Up to 2500A at 115V ac | 500A for current ratings 
Up to 6000A at 28Vdc | 3-5A. 3500 A for current 
ratings 7.5 - 35A. 


mas 


10,000 cycles at 5000 cycles at 
rated current rated current 


Series trip, Series trip, Series trip, 
push-pull, push-pull, push-pull, 
ON-OFF switching. ON-OFF switching. ON-OFF switching. 


Series trip, 
ON-OFF switching. 


10 times rated current 2000A at 28V dc 8000A at 28V dc 10,000A at 28V dc 
for current ratings 1-5A 
1000A for current rat- 
ings 8-25A 


1000A at 250V ac 
2000A at 115V ac 


ai 


2000 cycles at 1000 cycles at 
rated current rated current 


5A resistive 
4 screw terminals, 
optional 


4000 cycles at 200% 


1000 cycles at 
rated current 


rated current 


MIL-C-5809 will meet will meet will meet will meet will meet 


MS3320 MIL E 5272 C MIL E 5272 C MIL E 5272 C MIL E 5272 C MIL E 5272 C 
14154 


State-of-the-art, Melamine housing. Melamine housing. 
temperature Corrosion, humidity, Corrosion, humidity, 
compensated, dual and fungus resistant. and fungus resistant. 
chamber construction Front panel seal Front panel seal 

available. available. 


For detailed tech. data 2 


Melamine housing. 
Corrosion, humidity, 
and fungus resistant. 
Front panel seal 
available. 


Melamine housing. 
Corrosion, humidity, 
and fungus resistant. 
Front panel seal 
available. 


Auxiliary circuits NO, 
or available, order — 
i. 


Shown: 483 


oxo ® | 
4 E =i | 
ee )©— 155551 Bishop Court, Mount Prospect, IL 60056 © 847-827-7600 © FAX: 847-827-7655 
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4300 


‘Commercial & Military 
Approved Panel Mount 
Fuseholders 


® Superior Clip Design for Solid Fuse Contact 
@ UL Recognized & C.S.A. Certified | 
@ Most Commercial Models are recognized 
under the Marine Electrical and Fuel System > 
(PEQZ2) as “Ignition Protected Devices” 


Commercial Fuseholders 3: Recognized by Underwriters Laboratories 


VAL 
yu 


Indicating ()_ 
or Non- 


UL Recognized 
Indicating (N) 


Amps Voitage 


30 
-30 


1 


- *CSA Certified Indicating models can be modified for use in low 
+ignition Protected Devices voltage applications. P 


Blown Fuse 
Indicators | 
When A Fuse Blows, A Light Glows!® 


Several Models To Choose From 


@ Boit Down for Rectifier 
Fuses 

@ Snap On for Ferrule Fuses 

@ Top Mounting for Knife 

_ Blade Fuses 


FIC CORPORATION 
P.O. Box 2046 

12216 Parklawn Drive 

} Rockville, MD 20852 
TOLL FREE: 800/638-6594 

IN MD: 301/881-8124 

TWX: 710-828-9809 


Be1254 


PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS | 


For manufacturers’ sales offices, see yellow pages 


4300 


Web Site: www.ficcorp.com 
E-mail: ficcorp@ficcorp.com | 


@ Blown Fuse Indicating & Non-Indicating 
@ High Impact Plastic for Superior Strength | 


®@ Dead-Front, Watertight _ 
@ Military Versions Meet MIL-F-19207 


Military Fuseholders 


Moisture 
Protection 


Unsealed 


Dripproof 


ripproof 


D 
Dripproof 


HL14G 

HL15G 

HL16G 
FHN28WB 


FHL29G 
| FHL30G__ | 
| FHLS2W | 
| FHLS3W | 
| FHLS4W | 


1346 x3" 
1%6x5%" 
1x7" 
%x1%" 


19207/6 
19207/7 
19207/17 


19207/18 
19207/19 
19207/21 
19207/22 


%x1K" 
%x1K" 
% YX1K"' 
x1" 


FHL30G 
“FHL32W 
FHL33W 
19207/23 }| FHL34W 1349x 1%" * 
19207/24 | FHL385W <=] 1%2x1%" 


i | 
19207/25 | FHN41WB 
FHN46WB %x1%" 


19207/31 FHN47WB axl 


500 Max | Watertight 


Body Sealed 


= _? Single Prong, 
end stop type 


ay mes Single Prong, 


- | no-stop type 
-312 
ems 


a 360 —4—((—+— 

ae 220 | 

J A 60-4 pf 
= 7 


8 
=a) 
|» Double Prong, 
BEisye 


150 


soy 


——— 


<== “| Double Prong, 


Low profile clips (.360 no-stop type tL : p type 
“= 


high) are soldered to 
printed circuit boards 
eliminating eyeletting or 
riveting. Available in 
Spring brass, beryllium 
copper or spring bronze 
with various platings. 


end sto 
030 
a Cae 
60 


3 


= 


~ 300 
between prong 
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cLecTRowic Systems company Phone: (805) 968-3551 ° Fax: (805) 968-2335 or -0922 ¢ Customer Service: 1-800-752-8068 


| TY. | | JOSLYN ELECTRONIC SYSTEMS COMPANY | 
6868 Cortona Drive, Goleta California 93116- 0817 


CHARACTERISTICS, Test Methods per ITU-T (CCITT) K.12, IEEE C62. 31 a -_ | 
Model Numbers _ | | 2026-09 2026-15 2026-20 2026-23 


2026-xx-A , 2026-xx-C2F1° DC Sparkover, 1 00V/s (+20%) 90V —-150V 200V 230V 
TF + Impulse Sparkover, L0V/ps | ___500V 450V ATV —_500V 
UL | | ——-1000V/ps 700V 600V 625V 650V 
Lu . o1 _75 Model Numbers 2026-25 2026-30 2026-35 2026-40 
| baal DC Sparkover, 100V/s (+20%) 250V' | 300V _350V 400V 
Impulse Sparkover, 110V/ps 550V 600V ~—— 700V 800V 
1000V/ps 700V 800V 900V 1000V 
| Impulse Transverse Delay 1000 Vps 75 ns 
2026-xx-B 2026-xx-C3S° Insulation Resistance (IR) 100 V, (50V for-09). — 10" Q 
Glow Voltage 10 mA 70 V 
Arc Voltage > a >1A — «WV : 
= (CF, Glow-Arc Transition Current <0.5 A 
° son | | ae a Capacitance | 1 MHz <2 pF 
7 3 wt47t DC Holdover Voltage >135 V, (52V for-09, 80V for-15) <150 ms 
| Impulse Discharge Current 40000 A, 8/20 ps’ i | 1 Operation 
; 20000 A, 8/20 is 10 Operations 
200 A, 10/700 ps 500 Operations 
P | ; | En a 200 A, 10/1000 ps | 300 Operations 
2026-xx-C2 2026-xx-C4S" Alternating Discharge Current. 130 Arms, 11 cycles’ 1 Operation 
Tey, i 2 i. ee 20 Arms, 1 s | 10 Operations 
res | Failsafe Operating Time : DL Arms | 20 s a 
ei 75 7s om. | 5 Arms , | 8 s 
1 a a J . oe : 10 Arms a4 3S 
44 — Operating Temperature -55 to 2500 
| , Warranty 1 Year 
Notes: | 
© Model number marking ‘on tube: 26-xxxV ]. Tube meets BT requirement Type 14A and 14A/1 (210-310-V) 
© These Gas Discharge Tubes are available without preionizin 2. Tube may exceed +25% atter discharge, but will remain protecting 
material - add "Y" to the model number, i.e. 2026-xx-AY, iaiied . without venting 


first dc sparkover value. 3. For solderable terminals add "S" to the model number, i.e.-C2S 
© The rated cal Current for Trigard® Discharge Tubes is the 
_ total current equally divided between egch line to ground 


ee ea limits 25% after fe IR>10°C2 GAA, UL recognized component, UL File 153537 


CHARACTERISTICS, Test Methods per ITU-T (CCITT) K.12, IEEE C62.31 


2029-xx-A 2029-xx-BT1 Model Numbers a | 2029-23. 2029-25 2029-35 2029-47 
| fe oy DC Sparkover, 100V/s (+15%). 230V 250V 350V 470V 
A [| Impulse Sparkover, 100V/ys 550V 575V 650V 750V 
| — 1000V/ps | TSWV. 775 850V 950V 
~ Insulation Resistance (IR) | 100 V | td" Q 
Glow Voltage 10 mA 70 V 
rape etna Arc Voltage = 2A 10 V 
a 1000 GDT/per spool Glow-Arc Transition Current bende 7 a <TA Se 
2029-xx-B Capacitance | MHz <I pF ue 
ee DC Holdover Voltage >80 V <l50ms 
Impulse Discharge Current 20000 A, 8/20 ps 10 Operations 
at 200 A, 10/1000 ps | 300 Operations 
a Alternating Discharge Current 20 Arms, 1s 10 Operation 
| Operating Temperature a «5540 250 
Warranty | a ae 1Year 
Notes: 


© Model number marking on tube: 26-xxxV 
.-© Sparkover limits +25% after life, IR>10°Q2 
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~ JOSLYN ELECTRONIC SYSTEMS COMPANY . 
6868 Cortona Drive, Goleta s California 93116-0817 


evectronic systens company Phone: (805) 968-3551 © Fax: (805) 968-2335 or -0922 ¢ Customer Service: 1-800-752-8068 


CHARACTERISTICS, Test. Methods per ITU-T (CCITT) K.12, IEEE C62.31 : 
Model Numbers 2036-07 ~ 2036-09 2036-15 2036-20 2036-23 2036-25 


2036-xx-A” 2036-xx-B27 DC Sparkover, 100V/s (+20%) “T5V 90V 150V 200V 230V 250V 
Impulse Sparkover, TOOV/ps 300V 300V 350V 425V 450V 475V 
746 1000V/ps 500V 500V 500V 575V 600V 625V 


RO — Model Numbers 2036-30 2036-35 2036-42 2036-47 2036-60 
doe 38 -@.8  DCSparkover, 100V/s (+20%) 300V 350V — 420V — 470V -600V 
«I L444 im isa arkover, 100V/ps 500V 550V 650V —__ 750V B50V 
: ; T000V/ s 650V /00V 800V 900V 1100V 
2036-xx-B 2036-xx-B8 Impulse Transverse Delay 1000 Vys 75 ns 


Insulation Resistance (IR) 100 V, (50V for 07,09) >10" Q 
— ee Glow Voltage 10 mA 70 V 
| Arc Voltage >1 A 10 V 
ne 8 LL >25 d3 @.8 Glow-Arc Transition Current <0.5 A 
1____ ee Capacitance | MHz <] 
Notes: DC Holdover Voltage >135 V, (52V for-07, -09, 80V for-15) <150 ms 
© Model number marking on tube: JES xxxV Impulse Discharge Current 20000 A, 8/20 ps’ | Operation 
© The rated discharge current for MiniTrigard® Discharge Tubes 10000 A, 8/20 ps 10 Operations 
i the total curent equally divided between each line to ground 200 A, 10/700 ps 500 Operations 
© Sparkover limits +25% atter life, IR >10°Q 200 A. 10/1000ps 300 Operations 
1. Tube may exceed +25% after discharge, but will remain protecting i 10 Arms, 1s 10 Operations 
without venting Operating Temperature -55 to 250€ 
2. For added Fail-Safe feature add "F" to te model number, i.e. - B2F Warranty Ter 


(Available in 1998) 


CHARACTERISTICS, Test Methods per ITU-T (CCITT) K.12, IEEE C62.31 


2035 Model Numbers 2035-09 2035-15 2035-20 2035-23 2035-25 2035-30 2035-35 

“xx-A 2037-xx-A a 

DC Sparkover, 100V/s (+15%,+20% for 90V) 2037-09 2037-15 2037-20 2037-23 2037-25 2037-30 2037-35 

, 4.14 Fr 5+ 90V 150V 200V 230V 250V 300V. = 350V 

tT 7 TT Impulse Sparkover, 100V/ps 300V 350V 425V 450V 475V 500V 550V 

@5 a (0) @5 | | TO00V/ us 500V 550V 575V 600V 625V 650V = 700V 
i 4 Insulation Resistance (IR) 100 V, (50V for -09) ; >10" Q 


c rane Glow Voltage 10 mA J0V 
iad sa aes Arc Voltage 1A | 10 V 
gm @ 0.8 x 20 MIN. 2 0.8 x 20 mm MIN. Giow-Arc Transition Current <0.5 A 


Capacitance ; 1 MHz <1 pF 
= DC Holdover Voltage >135 V, (52V for 09, 80 for- 15) <150 ms 
aaa eee 


Impulse Discharge Current 20000 A, 8/20 us’ 1 Operation 

Notes: 5000 A, 8/20 ps 10 Operations 

© Model number marking on tube: JES xxxV 100 A 10/1000 ps 300 0 erahons 

© Sparkover limits +20% (225% for -09) after life IR >10° 100 A. 10/700ps 300 Operations 
Alternating Discharge Current 20 Arms, 1s! 1 Operation | 

1. Tube may exceed £20% (+25% for -09) after discharge, but will 5 Arms, 1s _ 10 Operations 

remain protecting without venting Operating Temperature -55 to 250€ 
2. Other DC Sparkover ranges available on request Warranty | 1 Year 


CHARACTERISTICS, Test Methods per REA PE-80, IEEE C62.31 


2030-xx-A 2030-xx-C2? Model Numbers | 2030-30 2030-40 2030-42 2030-47 
: a + DC Sparkover, TOOV/s 300V 400 420V AT0V 
e9 Ly a8 (250-350) (300-500) (350-500) (380-560) 
1 mt Impulse Sparkover, TO0V/us 500V 600V 650V B00V 


ae ss ts | TOOOV/ps 600V 700V 750V 9500 
lp. oak Impulse Transverse Delay 1000 V/us <200 ns 


2030-xx-B J ; a Insulation Resistance 100 Y . >10" 

Glow Voltage 10 mA 180 V 
Arc Voltage 2A . 25 V 

@ .8x30 s| | | 


Glow-Arc Transition Current <1.5A 
Capacitance 1 MHz <2 pF 
DC Holdover Voltage ; >150 V, 200mA <150 ms 


7 Impulse Discharge Current 40000 A, 8/20 ps' 1 Operation 
Notes: | , 2. 10000 A, 8/20 us 7 10 Operations 
° Hodel inet marking on be: 30 op eet 1000 A, 10/1000 ws 400 Operations 
© The'rated discharge current for Trigard™ Discharge Tubes ay i 7 
is the total curent equally tivided between aif line to ground Atiernating Discharge Current | eA mms 1 cycles 4 Operation 
1. Tube will remain protecting without venting Scaraina Temaarahare oO ir 
2. For added Fail-Safe feature add "F1" to the model number, i.e.-C2F1  Yperating temperature HOLE 
3. New Fail-Safe Clip Model "F2" available Warranty 1 Year 
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ISO 9002 


Fuse Clips & Holders 


Automotive Blade Fuse Clips & Holders 


Miniature Blade Cli 


Mfg. No. 3549 
Horizontal Mount 
Brass, Nickel Plate 


5mm Fuse Clips 
Low Profile PC Snap-In Clip 


Brass, Tin Plate 
Mfg. No. 3521 


PC Snap-in Clip 


Brass, Tin Plate 
Mfg. No. 3530 


Miniature Blade Holder 


3AG - 1/4” Fuse Clips - PC Mount 


Mfg. No. 3522 
Vertical Mount 


Brass, Nickel Plate 
UL 94V-O Nylon Base 
Mfg. No. 3544-2 


PC Clips with Orientation Leg 


Brass, Tin Plate 
Mfg. No. 3517 w/o Orientation Leg 
Mfg. No. 3518P w/Orientation Leg 


PC Snap-In Clips with Orientation Leg 


Brass, Tin Plate 
Mfg. No. 3516P w/Orientation Leg 
Mfg. No. 3515 w/o Orientation Leg 


Standard Blade Clips 


Horizontal Mount 


Brass, Nickel Plate 


Standard Blade Holder 


Mfg. No. 3550 Brass, Nickel Plate 
UL 94V-O Nylon Base 


Mfg. No. 3522-2 


Brass, Tin Plate 
Mfg. No. 3519 


PC Clips 


Brass, Tin Plate 
Mfg. No. 3529 w/End Stop 
Mfg. No. 3510 w/o End Stop 


3AG - 1/ 4” Fuse Clips - Rivet Mount 


Fuse Clip with End Stop 


Brass, Nickel Plate 
Mfg. No. 3532 


Fuse Clip without End Stop 


Brass, Nickel Plate 
Mfg. No. 3531 


3AG & 5mm Fuse Holders 


3AG Molded Fuse Holder 


Brass, Bright Finish 
UL 94V-O Alkyd Base 
Mfg. No. 3523 


3AG PC Snap-in Fuse Holder 


Brass, Tin Plate 
UL 94V-O Fiberglass Base 
Mfg. No. 4250 
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Dual 3AG Molded Fuse Holder 


Brass, Bright Finish 
UL 94V-O Alkyd Base 
Mfg. No. 3524 


5mm PC Snap-in Fuse Holder 


Brass, Tin Plate 
UL 94V-O Fiberglass Base 
Mfg. No. 3527 


Fuse Clip with Solder Lug 


Brass, Nickel Plate 
Mfg. No. 3535 


3AG PC Mount Fuse Holder 


Brass, Tin Plate 
UL 94V-O Fiberglass Base 
Mfg. No. 4245 


5mm Molded Fuse Holder with Cover 


Brass, Tin Plate 
UL 94V-O 
Nylon Base 
Mfg. No. 4527 Holder 
Mfg. No. 4527C Cover Only 


Full Line Engineering Catalog #990 Available 
31-07 20th Road, Astoria, New York 11105-2017 © (718)956-8900 © FAX: (718) 956-9040 © Toll Free: 1-800-379-3943 
e-mail: eem@keyelco.com ¢ WebSite: http://www.keyelco.com 


See us on the World Wide Web at http://eemonline.com 
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From MCG - the first word in surge protection, and the last, since 1967 


Compact AC power line protectors you can design right in. Low profile devices fit anywhere to provide 
maximum protection against lightning, transients and surges. Applications include PCS sites, panelboard, 
switchgear, OEM, mobile vans, PLC's, monitoring systems, etc. Highest industrial-grade equipment _ 
protection available is an economical way to safeguard your critical systems. Custom applications welcome. 


SLIM JIM™ | | OEM STANDARD 
SO0kA 400 Series - 10kA 


Revolutionary protector installs inside of a panelboard or cabinet. These single phase, equipment-level protectors are reliably sup- 
Stackable protection capability enables the user to expand the level pressing damaging surges and transients in thousands of pieces 
of protection simply by plugging in additional units. One unit is rated | of OEM equipment around the world. Combines brute force 
at 80kA, two at 160kA, three at 240kA, etc. Plug-in or hardwire surge protection with high impulse filtering to ere equipment 
installation. downtime or failure. 


Model 405 407 415 GN 
Rated voltage (50/60/400Hz) 120VAC 120VAC 120VAC 120VAC 240VAC 
Rated current (rms) @ 40°C 5A 7.5A 15A 25A 25A 
Service (phase) 1 1 1 1 1 
Surge current (8/20us) (kA) 10° 10 10 10 10 
Clamp voltage (1mA) peak 220V 220V 220V. = 220V 425V 
Suppression voltage Impulse (B3) 6kV/3kA 392V 392V 392V  420V 760V 
: .. Ringwave (B3) 6kV/500A 250V. 180V 120V 250V  330V 
Energy Typical Peak UL 1449 surge voltage rating 330V 400V 400V 400V —-B00V 
Absorption Suppression Voltage Surge energy (joules), 10/1000us 450 480 480 480 840 
; sae ‘ Filter attenuation MIL STD 220A (50 ohm) 
Model Rated AC Voltage Description Joules Total —L-N 3kA (8/20us) 30db 45kHz 30kKHz 30kHz 30kHz 30kHz 
; ; -30db 75kHz 95kHz Q90kHz 90kHz 80kHz 
SJB-120T 120/240 VAC 19, 3w + gnd 2849 | 488 V : -40db 150 kHz 300 kHz 300 kHz 300 kHz 260 KHz 
SJB-120Y 120/208 VAC to, 4w + gnd 4190 j 488 V -50db 250 kHz 750 kHz 880 kHz 800 kHz 530 kHz 
SJB-240DCT 240/120/120 VAC* 39, 4w+gnd, hi-leg 6600j 700/488/488 V | Ton gi I a 
* High-leg delta center ‘apped Electrical Specifications 


Maximum continuous operating VAC: 115% rated line:voltage 
Response time: <5 nanoseconds 
Modes of protection: L-N, L-G, N-G 
Surge current per phase (8/20 us): 1 Event — 1OKA 
(Based on Model 415) 2 5kA 
100 2kA 


Electrical Specifications 7 
Maximum continuous operating VAC: 115% rated line voltage 
- Response time: <5 nanoseconds 
Modes of protection: L-N, L-G, L-L, N-G — 
Surge current per phase (8/20 us): 1 Event — 80kA 
Surge life per phase (8/20 us): 10,000 Events — 6kA , 4000 41kA. 
Protection present indicator: Green/Full protection { 0,000 500A 
.Red/Reduced protection 
Additional staus indicators: Audible alarm with mute 
Operating altitude: 13,000 ft. (4000m) 
Temperature Operating -40° to +70°C 
Storage: -40 to +85°C 
Enclosure material: Lexan, UL flammability - UL94HB 
Enclosure dimensions: 10"L x 4.25"W x 1"D (SJB-120T) 
13"L x 4.25"W x 1"D (SJB-120Y) 
Mounting: Varied - consult factory 
| Connection: Banana plug or #12 AWG leads 
Shipping weight: 1 Ib. 


Protection present indicator: Green LED 
Operating altitude: 13,000 ft. (4000m) 
Temperature Operating -40° to +70°C 
Storage: -40 to +85°C 
Enclosure material: High-impact plastic 
Enclosure dimensions: 4.95" x 2.85" x 1.25" 
Mounting: 4.20" x 2.25"/.185 ID — 4 holes 
Dimensions (Model 405 only): . 4.95" x 4.36" x 1.10" 
Mounting (Model 405 only): 4.20" x 3.76"/.185 ID — 4 holes 
Connection: Solderless screw terminals 
Shipping weight: <1 Ib. 


MG SURGE oe _ «i Our 31st Year 
9 Ul protection 4-800-851-1508 Ext. 400 


| 12 Burt Drive, Deer Park, New York 11729 Phone: 516-586-5125 Fax: 516-586-5120 


E-Mail: meginfo@megsurge com : | Website: www.mcgsurge.com 
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mV ANUFACTURES A COMPREHENSIVE LINE 
IED 0F BOTH SWITCHABLE AND PUSH-TO-RESET 
eee CIRCUIT BREAKERS 


Whether for Aerospace, Defense, Commercial, or Consumer applications, MP manufactures reliable, high-quality circuit protection 
systems. These two pages describe our commercial product line. 


Ask For Our Full-Line Catalog 


Our full-line catalog offers detailed support for specifying MP Circuit Protection Devices. Call (517) 782-0391 and request 
a free copy TODAY. 


—— : a . For assistance call 517-782-0391 
lid Switchable Circuit Protectors FAX 517-782-2810 


REGULATORY AMPERE VOLTAGE 

CONFIGURATION FEATURES OPERATING CHARACTERISTICS APPROVAL RATING RATING 
CALIBRATION| OVERLOADTRIP [INTER- | 
@ 25°C. TIME: (in sec.) RUPT § 


+ series Composite | 5 to 25 50VDC | 250VAC 
(see footnote) @ Amperes 
100% | 125% 


SERIES 
NO(S) 


Series Composite Model 752 Model 752 

ge (see footnote) 15 Amperes 120VAC 
4 702/772 Model 762 

4 Series IEC Model 762 5A to 9A 

100% | 125% ¥#934 F 5 to 9 Amperes TTIVAC 
? : Rating {Model 762/ 

Models 762/772 7722 

10 to 40 Amperes 10A to 40A 

120VAC 


260 Series Model 260 


50 to 100 Amperes 


(see footnote) 


28VDC | 120VAC 


Model 270 


210 Series 
100 to 200 Amperes 


*Trip times shown represent composite response of product family over a range of amperage ratings. For specific trip times, please consult the product section of the main catalog. 
** Please consult factory for approval status. 
Model 772 has not been specifically approved by UL or CSA. 


EEM 1999 See us on the World Wide Web at http://eemonline.com Be1259 


4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS 4300 


For assistance call 517-782-0391 
Push-To-Reset Circuit Protectors | FAX 517-782-2810 


SERIES REGULATORY AMPERE VOLTAGE 
NO(S) CONFIGURATION FEATURES OPERATING CHARACTERISTICS APPROVAL RATING RATING 


CALIBRATION] OVERLOADTRIP JINTER-) | 
@ 25°C. TIME: (in sec.) RUPT 
TRIP } 200% | 500% |1000% OE | OTHER 
3to 15 50VDC 250VAC 
| Amperes 
100% | 135% a 
0.05 to 4.50 SOVDC | 250VAC 
eo (see footnote) Amperes 
* Series Composite Model 260 SOVDC | 250VAC 
(see footnote) 3 to 35 Amperes 
3 100% } 125% 
(see footnote) | 
40 to 70 32VDC | 250VAC 
Amperes 
100% | 140% + 
* Series Composite | 952 Series | 252 Series 120VAC 
(see footnote) , 10 & 15 Amperes 
IEC | 
4403.4 
100% | 125% 600/601 Series | 32VDC | 600/601. 
ies, 5 to 30 Amperes Series 
277VAC 


* Trip times shown represent composite of product family over a range of amperage ratings, For specific times, please consult the product section of the main catalog. 
** While not specifically approved by any regulatory body, Series 16 High-Amperage Circuit Breakers have been utilized in many products which have subsequently 
received agency approvals. 
*** Please consult factory for approval status. 
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MILITARY / AEROSPACE 


anical Products, Inc. SINGLE PHASE, SWITCHABLE THREE PHASE, SWITCHABLE 


Subminiature, 
Lightweight, Hi-Rel 
Circuit Breaker 


Rugged, High 
Current, Hi-Rel 
Circuit Breaker 


Miniature, High In- 
terruption Rated, 
Hi-Rel Circuit 
Breaker 


50 to 100 Amperes {5 to 50 Amperes 1 to 20 Amperes 
115 VAC 400 Hz; 115 VAC 400 Hz; 200 VAC 400 Hz L —-L. 
28 VDC 28 VDC 115 VAC 400 HzL—N. 


Miniature, Hi-Rel, 32: 
Circuit Breaker 


115% Hold 105% Hold 115% Hold 110% Hold 
138% Trip-within 138% Trip-within 138% Trip-within 145% Trip-within 
one hour one hour one hour one hour 


(ambient temp 
compensated.) 


(ambient temp 
compensated.) 


15.0 to 65.0 
1.2to 7.0 
0.5to 2.5 


115 VAC-3500 
Amperes. 

28 VDC-6000 
Amperes. 


15.0 to 55.0 
1.4to 4.0 
0.4to 1.3 


9.0 to 20.0 
0.5 to 2.0 
0.12to 0.53 


115 VAC-2000 to 
3500 Amperes. 
28 VDC-6000 
Amperes. 


115 VAC-3500 1D 2000AL—-N. 


3% 1200AL-L. 


MS3320. 1 to 20 MS25361 


Amperes. 


Single hole mount. 
This series is long 
button and high 

vibration (V-level 


Available with. 
auxiliary switch and 
variations in 
termination and 
mounting. 1.5 & 25 
Ampere rating: not 
MIL Spec approved. 
This series is long 
button and high 
vibration (V-level) 
qualified. 


Available with 
auxiliary switch. 
P-Bracket allows 
variation of mount- 
ing. 


High vibration (V- 
level) qualified. 


wax 
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International “Touchproof” Fuseholders w@ &© 


Interpower fuseholders accept both sizes of fuses that are used in Maximum panel thickness: .762mm (.30") | 
the world today: the North American %" x 14" (6.3 x 32mm) and the Materials: Body molded from polyphenylene sulfide thermoplastic resin; 
international 5x20mm fuses. International “touchproof” fuseholders have. contacts, tin-plated brass. UL 94 V-0 flammability rating. 
four important characteristics: 1) Fuseholder is accessible with a tool only; Markings: All parts are marked “80910” 
2) Contacts are recessed and protected; 3) Fuse carrier is insulated; Approvals & Ratings: 
4) Fuse carrier is retained in a spring-loaded carrier. | UL recog. 20A/250V 
CSA cert. 16A/250V 
Three body styles are available, each with four contact styles. Order fuse VDE 10A/250V 


carriers and fuses separately. SEMKO | 10A/250V 


Low Profile * Rear Hex Nut — Yee 954 
oe 80910010 4.8mm solder/QD ii 12.7508 ace 


80910020 angled 4.8mm 
solder/QD 


80910030 6.3mm solder/QD 


80910040 angled 6.3mm 
solder/QD 


High Profile * Rear Hex Nut | 
eS ee 80910050 4.8mm solder/QD 


80910060 angled 4.8mm 
solder/QD 


80910070 6.3mm solder/QD oss 40,0 (MAX) 


80910080 angled 6.3mm 
solder/QD 


Low Profile ¢ Snap-in 


80910090 4.8mm solder/QD 


80910100 angled 4.8mm 
solder/QD 


80910110 6.3mm solder/QD 


80910120 angled 6.3mm 
solder/QD 


Fuse Carriers (order separately) Contact Styles 


yD yy # 80910310: 279MAX ee In-line 4.8mm 
ee Ly j carrier for -—«-21-4 MAX oo solder/QDs 
international 149 MAX pe : 


5 x 20mm " 8.7 Ie 
fuse | Ve : : ar 


80910300: = 21.4 max a eal : | Angled 4.8mm 


carrier for 14.5 MAX — si 


North — 
~ American [ 
%' x 1%" fuse 4 
10.1 


solder/QDs 
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Interpower™ IEC 127 Int’ 5 x 20mm Fuses © 


Fuses conform to IEC 127. SEMKO approved. Rated at 250VAC. Contact us for performance characteristics. Minimum order: 1 box (10 fuses). 


Quick-acting, low-breaking capacity 


IEC 127-II; DIN 
41661; SEMKO 
104-1976; 
250VAC. 

Glass tube. 


Quick-acting, high-breaking capacity 


IEC 127-1; DIN 
41660; SEMKO 
104-1976; 
250VAC. 
Ceramic, sand. 


Time-lag, low-breaking capacity 


IEC 127-lII; DIN 
41662; SEMKO 
104-1976; 
250VAC. 

Glass tube. 


81411101 
81411181 
81411221 
81411241 
81411261 
81411281 
81411301 
81411321 
81411341 
81411361 
81411381 
81411401 
81411421 
81411441 
81411461 
81411481 
81411501 
81411521 
81411541 


81411561 
81411581 


81411601 
81411621" 


81411641" 


81413421 
81413441 
81413481 
81413501 
81413541 
81413601 


81413621* | 


81413641" 


1500A: at 250V, 50Hz, 
coso0.7-0.8 


81412161 
81412181 
81412221 
81412241 
81412261 
81412281 
81412301 
81412321 
81412341 
81412361 
81412381 
81412401 
81412421 
81412441 
81412461* 
81412481 
81412501 
81412521 


» 81412541 


81412561 
81412581 


81412601 
81411621* 


81411641" 


* not included in IEC 127 and do not carry SEMKO approval 


North American 44" x 1%" fuses (6.3 x 32mm) ® WG: 


Fuses conform to UL 198, CSA €22.2 No. 59. UL listed (or recognized), CSA certified fuses; contact us for performance characteristics. No minimum order. 


Fast Acting 
UL & CSA, 250V; glass 


Fast Acting 
UL & CSA, 250V; ceramic/sand 


Time delay 
UL & CSA, 250V; ceramic/sand 


Time delay 
UL & CSA, 250V; glass* 


813AGC-1/8 
813AGC-1/4 
813AGC-1/2 
813AGC-3/4 
813AGC-1 


813AGC-1-1/2 


813AGC-2 
813AGC-3 
813MTH-4 
813MTH-5 


YA 
Va 
%p 
Ys 


1% 
2 


813ABC-1/2 
813ABC-1 
813ABC-2 
813ABC-3 
813ABC-5 
813ABC-6 
813ABC-8 
813ABC-10 


813ABC-20 


813MDA-1/2 
813MDA-3/4 
813MDA-1 
813MDA-2 
813MDA-3 
813MDA-4 
813MDA-5 
813MDA-7 
813MDA-8 
813MDA-10 


813MSL-1/4 
813MSL-1/2 
813MSL-3/4 
813MSL-1 
813MSL-2 
813MSL-3 
813MSL-4 
813MSL-5 
813MSL-6 
813MSL-8 


3 
4 813ABC-15 
5 
6 


813MTH-6 
813GLH-10 


813MDA-15 15 
813MDA-20 20" 
* UL recognized; no CSA 


10 (125V) 


* spiral wound element 
for moderate in-rush current. 


*15A, UL recognized, no CSA 
DESIGNING FOR EXPORT? WE MAKE IT EASY! See also EEM sections 2100 ¢ 4050 © 5600 ¢ 6000 
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Philips Technologies 

Airpax Protector Group | 

807 Woods Road PO. Box 520 Cambridge, MD 21613 , 
Phone: 410-228-1500 Fax: 410-228-3456 E-mail: info@philipstechnologies.com 


eastern eesetataesetesncees eeseseteet 
‘ euch see cain seen 
Bats Bae tata ono ee 


ren Seana Soo 


Airpax Circuit Breakers are available in ratings from 50 milliamps to 100 amperes and can be specified 
with instanteous short, medium or long trip time delays. With more than fifty (50 ) configurations and styles, we can supply 
one to meet your specific application needs. Contact Philips Technologies, Airpax Protector Group, 807 Woods Road, _ 


Cambridge, Maryland 21613, Tel 410-228-1500 or Fax 410-228-3456. 


Magnetic Circuit Breakers ER 


¢ Compact magnetic protection 5000 amperes, 240Vac, 50/60Hz e UL Recognized 

e Patented snap action mechanism 1500 amperes, 240Vac, 400Hz ¢ CSA Certified 
increases operational life 7500 amperes, 80Vac e VDE Approved 

e Paddle, baton, push-pull, 2000 amperes, 240Vac (VDE) e CE Compliant 
push-to-reset and rocker 4000 amperes, 80Vac (VDE) | 
actuation in choice of colors 

¢ Illuminated rocker handle with 
choice of colors and markings 

¢ Aesthetically pleasing for front 

panel mounting 


Current and Voltage Ratings 


0.10 to 7.5 amperes at 50Vdc and 
250Vac 

0.10 to 20 amperes at 32Vdc 

0.10 to 20 amperes at 125Vac 

0.10 to 20 amperes at 125/250Vac 

0.10 to 20 amperes at 32/65Vac 

(500Amp AIC) 


Snapak® 


.050 - 50 amperes, 80 Vd, 240Vac 
.050 - 30 amperes, 277 Vac 


5000 amperes, 240Vac, 50/60Hz 
1500 amperes, 240Vac, 400Hz 
7500 amperes, 80Vac 

2000 amperes, 240Vac/415 Vac (VDE) 
4000 amperes, 80Vac (VDE) 


e UL Recognized 
¢ CSA Certified 
e VDE Approved (IEG) 
e UL 1500 Certified 

e CE Compliant 


¢ IEG versions meet IEC spacing 
requirement s for installation in 
equipment that must comply with 
IEC 601 and 950, and VDE 0730, 
0804, ad 0805 

¢ Interchangeable with APG/UPG 
to upgrade existing designs 

¢ Multi-pole versions, multi or 
single handle 

¢ Optional auxiliary switch 

¢ Snap-in mounting optional 


¢ UL Listed (LEL) 
e UL Recognized 

¢ CSA Certified 

e VDE Approved (IEL) 
e UL 1500 Certified 

e CE Compliant 


.050 - 100 amperes, 65Vdc 

.050 - 70 amperes, 80Vdc, 240Vac 
.050 - 50 amperes, 277Vac 

.050 - 30 amperes, 277/480Vac 


7500 amperes, 80Vac 
5000 amperes, 250Vac 

2000 amperes, 250Vac/41Vac (VDE) 
4000 amperes, 80Vac (VDE) 


¢ IEG versions meet IEC spacing 
requirement s for installation in 
equipment that must comply with 
IEC 601 and 950, and VDE 0730, 
0804, ad 0805 

¢ Multi-pole versions, multi or 
single handle 

¢ Interchangeable with APG/UPG 
to upgrade existing designs 

¢ Auxiliary switch available 

¢ Snap-in mounting optional 

¢ Mid-trip handle optional 


¢ UL Listed 
e UL Recognized 

¢ CSA Certified 

e VDE Approved (IELR) 
¢ CE Compliant 


7500 amperes, 80Vac 
5000 amperes, 250Vac 

2000 amperes, 250Vac/41Vac (VDE) 
4000 amperes, 80Vac (VDE) 


¢ Designed to mount on standard 
35mm DIN rails 


.050 - 30 amperes, 277/480Vac 


.05 to 70 amperes, 80Vdc 


209/219/229 ¢ Front-or-back connected terminal 5000 amperes ¢ UL Listed 
ee styles .05 to 70 amperes, 80Vdc 10000 amperes e UL Recognized 
<I e E-Frame style model complies .05 to 50 amperes, 80Vde, 250Vac (VDE)} 4000 amperes (VDE) ¢ CSA Certified 
with UL standard 489 ¢ VDE Approved 


¢ UL 1500 Certified 
¢ CE Compliant 


¢ 249 Power Selector Breaker 
system is listed as a Branch 
Circuit Breaker per UL 489 

¢ Complies with International 
Requirements 


e QPL to MIL-C-39019 
e UL Recognized 
(UP style only) 


AP Ratings 
500 amperes, 50Vdc, 120Vac 
300 amperes, 240Vac 

UP Ratings 

1000 amperes, 50Vdc, 240Vac 


e QPL to MIL-C-39019 

¢ Sealed protection 

¢ Can withstand 100G shock 
repeatedly 

¢ Tolerates 10G vibration from 10 to 
2000Hz under full load 

¢ Trip point unaffected by ambient 
temperatures between -40C and +100C 

¢ Ideal for mobile equipment 

applications 


AP Ratings 

0.50 to 20 amperes, 240Vac 50Vdc 
UP Ratings 

0.50 to 20 amperes, 50Vdc 

.050 to 15 amperes, 120Vdc 

.050 to 7.5 amperes, 240Vdc 


.050 - 100 amperes, 65 Vdc 
.050 - 70 amperes, 80Vdc, 240Vac 
.005 - 50 amperes, 277Vac 
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Raychem 


PolySwitch Resettable Fuses 


PolySwitch circuit protection devices protect electrical and electronic circuits against 
excessive current. Like traditional fuses and circuit breakers, PolySwitch devices interrupt the 
flow of dangerously high current during fault conditions. But unlike traditional fuses and circuit 
breakers, PolySwitch devices automatically reset after the fault is cleared and power to the 
circuit is removed. 


Surface Mount Devices 


SMD 
This product line is specifically designed for surface-mount applications. The 
products range in hold currents from 0.3 amp to 2.6 amps and voltages from 
6 volts to 60 volts. These devices are ideally ‘suited for high-density board 
applications in computer and computer peripheral products, telecom- 
munications, and general electronics applications. They are designed to be 
reflowed onto a printed circuit board using standard surface-mount processes. 


END VIEW END VIEW 
(SMD100-2018-2 only) 


me fe Lee | max. (A) Ri Dimensions (millimeters/inches 
Part max. Agency B Cc | 
260 NES 
3040 | 12 60 UL, TOV, CSA 
1260 
i540 [1260 [8 125 | 0260 [uL Tov.csa| 90 370) | 3.00 (178) | 671 (260) | 
T= = Poco [pending [saa (27a) [1.52 (060) | 4.99 (194) 
p= | 0.075 | UL, TOV, CSA | 7.88 _(.310) | 3.00_(.178) | 
*Hold current 20°C. 
**Voltage rating is Vrms except for SMD100-2018, which is 15 Vdc. FIGURE 1 ia 
This product line is also designed for surface-mount applications and Pee te ee ee 
TOP VIEW -- SIDE VIEW BOTTOM VIEW 


complements the SMD product line. Its small size allows for installation in ela 
limited space applications, such as PC cards, subnotebook computers, and = FIGURE2 
disk drives. The miniSMD product line is suitable for applications where space 
is constrained and circuit protection is desired. 


TOP VIEW SIDE VIEW 


Ri Dimensions (millimeters/inches) 


Part iy Vmax. | | max. | max. Agency A Cc D E 
number W)| | 10) | recognition | max) | max) | max) | max) | (max) 
miniSMD020-2 10 UL, TUV, CSA | 4.73 (186) | 3.41 (134) | 0.81(.032) | 0.65(.025) | 


miniSMDC035 
40 UL, TUV, CSA | 4.73 (.186) | 3.41 (.134) | 0.62(.025) | 0.65(.025) | 


miniSMDC050-2 UL, TUV, CSA | 4.73 (.186) | 3.41 (.134) | 0.62 (.025) | 0.30(.012) | 0.50 (.020) 
miniSMDO75-2 | 0.75 | 13.2 | , 


*Hold current 20°C. 
See Our Additional Data Pages In Section - B*5300 
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Raychem 


PolySwitch Resettable Fuses 


Telecom Devices 


FIGURE 1 A +o, FIGURE 3 = .§—A— 
TR/TC ee | 
This product line provides chip and radial-lead- oo 
ed devices that protect against short duration, | 
high-voltage faults (250-600 Vrms) and are suit-  TIGVRF2 -a-+ +E - 


able for telecommunications applications. t 3 FIGURE 4 
TR devices are not intended for continuous util- } +B 
| cm 
@ 0.65 > 


ity line voltage operation (i.e. 120 V or 240 V). 


dda lElele 
J Agency 

Part V max. R max. recog- D 

number (Vrms) | (Vdc) (Q) (2) nition | ee || eee eo) ce Ne eS 
rrresoosou———=SCSC«s;C=CtwSTS wos | 8 «| wo f | | 4819 | 93/969 | S0oci9 | 47/105 | s80(15 | 4 | 
rrraso-trou——=S=SCS*S*~‘iYCiT CY Sw Ys | 8 =| fo | te (iL (8(ziy | 94car | s00(197 | 47( 185) | 380,150) 
rroaso-eo—=S=SC=«d =z SYS 0 | 3 | fo | om Y —~*| s00(a56 | eooczay | - | - + 254.100) 
rrraso-raou=———«~—ao_—~ 60 | 250 | 3 | 100 | 16 | uLcsa | 00/296 | 1o00(aey | soocro7 | «7cq@s | 380/160 | 2 
rrraso-raourBos | 120 {| 60 | 20 | 3 | 120 | 16 | | 00/29) | ro00asy | s0o(ve7 | 47(165 | 380/150 | 2 
rrraso-rao™——SSS«_= tz ~~ | 50 =| 3 | 80 (| te | ULcsaA | 650/256) | 11.00(489 | 5.000197 460 (180) 
FrrasoreorrrBos | 120 | 60 | 250 | 9 | 105 | 16 | | 650/256) [ 11.00/43 | 500/197) 180 (160) 
rrraso-rorrtBos | 12 | 60 | 20 | 3 | oo | « | | sso(2s | 1100/43 | 500/107 460 (180) 
rrrasoraorrepos | 120 | 60 | 20 | 9 | 105 | 16 | | 650/256 | 1100/43 | soocion | 471.165) | 460(160) 
rroasoasSSC«d Cs «S| «| 80 =| 8 | 60 | mf —‘| 600/206) | eoo/as) |  - | -_—_—'| 254100) 
rrraso-wasu= Sst SC ~~ 50 =| = 3 =| 6s [| 4 [| cea | 00a | ro00caey | soo;i | 47/185) | 380/150 
rrrasosasy ——SSSS*d;C tas SY =o 50 | 9 | 60 | 4 | u.csa | 650/256) | 1100(4% | 500/197) 480 (180) 
rrrasoasRABos | 14 | 60 | 20 | 9 | 5 | 12 | wLcsa | 650/256 | 1100/48 | 500(197) | 47(165) | 460(160) 
Froaso-1eo—SSC*YCt S| = | sto | 20 «| 4 [~~ ‘[ toaocar | ooocae | - | - | 2s4cioo | 7 
Ss a CO P10 [20 | 4 | cea | to40caio | 1260 (495) | scocion | «77166 | 360/10 | 2 
i i cs 500/197) 
frreocsonasos {| 160 | 60 | [3 [wo | 2 | wcsa | 1950/59) | i260(495 [ 500(%07) [47 (185) 
rrreoosons————SS«d;~=Ct6 
frreoo-1soneeos ‘| 150 ~| 60 _| 
Sis [3 [10 [1 | wcsa | 1600/6 | 1260(495 | 500/107) | 47( 165) | 60/296 | 3 
Frre00-r60-0.160 =< —t60_—*«|~S« [3 [wo | 18 | ucsa [1600/6 | i2eocass | so0c197 | 33/19 | 60/296 | 3 
| TR600-160-RA-B-0.5-0.130_ | 160 | 60 UL, CSA 


*Hold current 20°C. “Denotes product available tape and reel per EIA RS-468-B. 


Telecom Surface-Mount Devices 


TS 
This product line provides surface-mount devices that protect 
against high-voltage faults (250-600 V) and are suitable for 
telecommunications applications. TS devices are not intend- 
ed for continuous utility line voltage (i.e., 120 V or 240 V). 


Max. 
operating- 
Part voltage 
number (Vrms) 
TS250-130A-2 0.130' 
TS250-130A- 0.130 
RA-2 
TS250-130A- 0.130 
RB-2 


TS250-130A- : 
RC-B-0.5-2 ; Resistance 


aie aa 


END VIEW SIDE VIEW 


binned to 
0.5 ohm 


*Hold current 20°C. . : 
See Our Additional Data Pages In Section - B*5300 
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Raychem 


PolySwitch Resettable Fuses 


RGE | 
This product line can be used in a wide variety of automotive, computer and general electronics applications. The 
RGE devices feature high current carrying capability (up to 14 amps) in a small package with fast trip times. 


R-line Devices 


Part v**max. Ri max. Agency B 
10.2 (0.40 RGE300-RGE1100 
8 0.81 (0.032) 
ane 
| RGE60o | 600 | 16 J 100 | 0030 | UL,TUV,CSA | 10.70.42) | 16.3 (0.64) | 5.1 (0.20) figad ase 
RGE1200-RGE1400 
| RGEg00 | 900 {| 16 | 100 | 0015 | UL,TUV,CSA [| 14.0(0.55) | 20.8 (0.82) | 5.1 (0.20) _| 8 1.0 (0.04) 
ee 
| RGE1200_ | 1200 | 16 | 100 | 0.009 | pending | 17.5(0.69) | 30.0(7.78) | 10.2 (0.40) | 
| RUE1400_ of 14.00 [i600 | 0.008 pending 27.9: (1.70)_ | 30.0 (7.18) 10.2 (0.40) _| 
*Hold current 25°C. “Device may withstand higher interrupt current at lower voltages. Each application will need to be individually evaluated. 
RUE RUEO90—RUE250 RUE300—RUE900 


pa 


These devices are designed to be used in a wide variety of general electronics 
applications. RUE devices complement the RXE line by providing a smaller 


form factor with lower resistance and higher hold current capability ronan Pl Gecaa 
RUE090-250 RUE300-900 
(up to 9 amps). 9 0.51 (0.020) Lc! — g:0.81 (0.032) 
24 AWG 20 AWG 
Dimensions (millimeters/inches) 


ee ee ee 
12.2 (0.48) 
14.2 (0.56) 
13.5 (0.53) 
15.2 (0.60) 
UL, TUV, CSA 15.7 (0.62) 
UL, TUV, CSA 18.3 (0.72) 
17.3 (0.68) 
UL, TUV, CSA 20.1 (0.79) 


UL, TUV, CSA 14.0 (0.55) 


) 
< 


| 14.0 (0.55) | 24.9 (0.98) 10.2 (0.40) 
16.5 (0.65) 24.9 (0.98) 10.2 (0.40) 
19.1 (0.75) 26.7 (1.05) 10.2 (0.40) 
21.6 (0.85) 29.2 (1.15) 10.2 (0.40) 
UL, TUV, CSA 24.1 (0.95) 29.7 (1.17) 10.2 (0.40) 
*Hold current 20°C. “Device may withstand higher interrupt current at lower voltages. Each application will need to be individually evaluated. 
RXE RXE010-RXE090 RXE110-RXE375 


These products function as a general purpose line of resettable fuses and are 


- 
well suited for power supplies, alarm systems, speakers, motors, and many 


ay 


other applications. Products range in hold currents from .10 amp to 3.75 amps 
° og : . Lead size Lead size 
and complement our RUE devices by providing a higher voltage rating. RXE010-090 RXE110-375 
9 0.51 (0.020) 8 0.81 (0.032) 
24 AWG leo C 20AWG 
Dimensions (millimeters/inches) 


Ri max Agency 
recognition 


3 
> 
x 


7.4 (0.29 
7.4 (0.29 
7.4 (0.29 
7.4 (0.29 


7.9 (0.31 
9.7_ (0.38 
| 060 | UL, TUV, CSA | 10.4 (0.41 
11.7 (0.46 
13.0 (0.51 
14.5 (0.57) 
J 022 | UL, TUV,CSA__ | 16.3 (0.64 


max. 
UL, TUV, CSA 7.4 (0.29) 13.0 (0.51) 5.1 (0.20) 
UL, TUV, CSA 7.6 (0.30 13.5 (0.53 5.1 (0.20 


17.8 (0.70) 
21.3 (0.84 
24.9 (0.98 
28.5 (1.12) | 33.5 (1.32) 


*Hold current 20°C. “Device may withstand higher interrupt currentat lower voltages. Each application will need to be individually evaluated. 
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4300 PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS 4300 


Raychem 


PolySwitch Resettable Fuses = tine Devices (Continuea) 
RUSB . | | _ Figure 1 Figure 2 
Engineered specifically for Universal Serial Bus (USB) applications these lead- val 


ed devices deliver lower voltage drops than comparable leaded devices. 
Designed for both single port and multiport USB applications these devices 
are the first generation of leaded devices specifically for USB applications. 


R max. Dimensions (millimeters/inches 
Part lH” Vmax. | | max. initial Agency B 
| number | (A) (Vdc) (A) (Q) recognition (max.) 


RUSBO75 0.230 6.9 (0.27 11.4 (0.45 


Lead size 
0.51 
(0.020) 


ee ee eee ee) 
| rusposo | o90 | 6 | 40 | or | wi | 74(029) i 
Ea (eee 
| musBi2zo | 120 | 6 | 40 | 0140 | Utpending | 6.9 (0.27) | 11.7 (0.46 
| RusBi35 | 1495 | | tt TY 8.90.35) | 13.5 (0.53) | 
| RusBieo | 160 | 6 =| 40. 
| musBies | tes | oo CT to os S| 10.2 (0.40) | 15.7 (0.62) 


| 
RUSB250 11.4 (0.45) | 18.3 (0.72) 1 (0.20) 


*Hold current 20°C. 


Strap Devices 


SRP FIGURE 1 Soe ianrioeeen © 

These products provide reliable, noncycling protection for rechargeable =; — z | seg 

batteries. Weldable nickel leads and a narrow, low-profile design make ic : [= 

these devices easy to install directly onto battery cells. ce | Le Beane 
TOP VIEW SIDE VIEW TOP VIEW SIDE VIEW 


5 
SRP120S UL, TUV, CSA 22.1 (0.87 5.2 (0.20 1.0 (0.04 
UL, TUV,CSA | 23.10.91) | 5.2 (0.20 

UL, TUV, CSA 23.1 (0.91 5.2 (0.20 1.0 (0.04 


Dimensions (millimeters/inches 
Part : initial Agency B Cc 
number recognition (max.) (max.) 


SRP120 0.160 UL, TUV, CSA 22.1 (0.87 2 (0.20 1.0 (0.04 
1.0 (0.04 
UL, TUV, CSA 23.4 (0.92 11.0 (0.43 1.1 (0.04 

JV, 1 


UL, TUV, CSA 31.8 (1.25 3.5 (0.53 1.1 (0.04 
UL, TUV, CSA 32.4 (1.28) | 13.6 (0.54) 1.1 (0.04) 


*Hold current 20°C. 


LTP FIGURE 1 FIGURE 2 FIGURE 3 
Similar to the SRP family of PolySwitch strap products, LTP devices =~ ft] anes 
provide reliable, noncycling protection for rechargeable batteries and id pl al | AT 
have a slim, low-profile design that makes them easy to install. LTP foe View. <bec -SGRNGW: SEE oceRuEp tebe 
devices also offer additional protection at elevated temperatures. VIEW View irtsoru VIEW 


R max. 
Part ; initial 
number 


LTPO70 
LTPO70S 


LTP310_ 
LTP340 


*Hold current 20°C. 
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Raychem 


PolySwitch Resettable Fuses | 
Strap Devices (Continued) 


TAC | | 


-——A 
The new AAA cap part provides reliable noncycling protection for a (> 
rechargeable batteries. Its unique cap design makes it easy to install = 
directly on AAA size battery cells. 


R max. Dimensions (millimeters/inches 
Part : initial Agenc B 
number (Q) recognition (max.) 


C+ ke 
TOP VIEW SIDE VIEW 


TAC 100-09 0.155 17.5 (0.69) 10.5 (0.42) 0.9 (0.036) 
. | 


TAC170-09 0.098 17.5 (0.69) 10.5 (0.42) 0.9 (0.036) 
50 0.062 UL pending 17.5 (0.69) 10.5 (0.42) 0.9 (0.036) 


*Hold current 20°C. 


VTP 

The new conductive polymer composite in the VTP battery overcurrent pro- tenga FIGURE 2 
tection devices provide increased safety with extended battery time. These — pvr TT 
devices reach a high-resistance state at lower temperatures in NiMHand ; Cl 1) |] ia 1 | 
rechargeable lithium temperature-sensitive chemistries. scueh: -daheuedt. -“eduiew. SaneuiEN 


R max. Dimensions (millimeters/inches 
Part IH" Vmax. 1 max. initial Agency B 
number (A) (Vdc) (A) (Q) recognition (max.) 
VTP170 17.5 (0.69) | 7.4 (0.29 .75 (0.03) 
VTP210G 0.030 23.1 (0.91) | 5.3 (0.21 1.0 (0.04 

5 : 


, 
L ) | 

vrp2ios_ | tt ts |_cog.,s—sJ| Ot 28.1 0.97) | 5.30.21) | 1.0 (0.04 
UL . . . 


6 
pt 26.07.02) | 5.3(0.21) | 1.00.04) | 71 
“Hold current 20°C. 
LR4 
LR4 battery protective devices’ new low-resistance material is combined with FIGURE 1 FIGURE 2 
Our proven strap product design to increase the operating range of these posta gees eee) eee 
devices up to 6 amps. The smaller thermal mass of the devices also means aoe | : | 
reduced reaction time to overcurrent events. The LR4 devices are ideally 
TOP VIEW SIDE VIEW TOP VIEW SIDE VIEW 


suited for battery packs intended for computer and camcorder applications. 


Part 1H" Vmax. | max. initial Agency B 

ee a re ee ee re eee 

| tR4190S | 19 | 15 | 100 | 0072 | ULpending | 22.1 (0.87) | 5.5 (0.22 

15 

15 7.5 (0.30 
0 (0. 


LR4-450 | 20, | 100 ——s| S020] spending | 26.0(7.02) | 10.5 (0.41) | 1.0 (0.04 
LR4-550 | 20ST t00——s|J¥}_ S016 37.0 (1.38) | 7.5 (0.30) | 1.0 (0.04 
LR4-600 0.014 26.0 (1.02) | 14.5 (0.57) | 1.0 (0.04 


LR4-730 0.012 29.1 (1.15) | 14.5 (0.57) | 1.1 (0.04 
*Hold current 20°C. 
Agency approvals for PolySwitch devices Definitions Rmax. initial = Maximum device resistance under 
PolySwitch devices, where appropriate, have IH = Hold current—maximum current at which the specified conditions prior as supplied. 
been tested and have gained the following device will not trip under specified conditions. Trip Current = Minimum current at which a device 
safety agency approvals: Imax. = The highest fault current that can safely be will trip under specified conditions. 
* UL Component Recognition in Category, used to trip a PolySwitch device under specified 
XGPU2, Thermistor Type Devices conditions. WARNING! . 
* CSA Component Acceptance Class 9073 Max. operating voltage = The maximum voltage * Operation beyond maximum ratings or improper use: 
32, Thermistors—PTC Type across a PolySwitch device under a typical fault may result in device damage and possible electrical 
TTT fi neti condition. arcing and flame. 
TEN, BRIM ane el eaua nr Veorenieinls V max. = The highest voltage that can safely be ¢ These devices are intended for protection against 
dropped across a PolySwitch device in its tripped state occasional overcurrent or overtemperature fault 
Al GP. [; \ under specified fault conditions. conditions, and should not be used when repeated fault 
4 oo R71 max. = Maximum device resistance under specified conditions are anticipated. 


conditions measured 1 hour post trip or post reflow.. 
See Our Additional Data Pages In Section - Be5300 
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E.SCHURTER 


Resettable 
Polymeric PTC 


Miniature Fuses — wW EAS © 
Resettable & Non-Resettable ISO 9001 / ISO 14001 


Mounting terminals radial leaded radial leaded strap (standard or slotted 
Hold current |, @ 23°C 300mA to 2.5A 100mA to 9A 1.1A to 3.75A 1.2A to 4.2A 


Non- om 
with or without 
Resettable FIA 1206 fuse clips 


Surface Mount 


SMT or through- 
hole fuseholders 


| Rated current 200mA to 5A 1A-5A; 800mA-4A 63mA to 10A 63mA to 10A 250mA to 4A 125mA to 7A 


Time/current action quick-acting quick-acting quick-acting quick-acting quick-acting | quick-acting 


* Mating fuseholder available separately or with fuse pre-inserted into fuseholder 


Through-Hole 


a 
Hermetically ‘ie: 
sealed ; 
High breaking capacity 


Rated current 63mA to 15A* 200mA to 5A* 100mA to 5A 40mA to 5A 50mA to 6.3A 800mA to 6.3A 
Time/current action quick-acting quick-acting quick-acting quick-acting | time-lag | stime-lag 


. * MSA: 12A-15A @ 32V; MGL: 4A-5A @ 32V 


Surge-Tolerant 
for Telecom 


Time/current action quick-acting quick-acting quick-acting 
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4300 PROTECTIVE COMPONENTS FUSES, CIRCUIT BREAKERS 4300 
Ee] SCHURTER Panel and Pcb co 
4) Panel and Pcb Mount ISO 9001 / ISO 14001 


Panel Mount 


U/3@ Rear mount recessed fuse carrier 


AAAARAR AAAS 


captive fuse carrier 


Holds 5x20mm or 
V4 x 1'/4" fuse 
Finger grip or slotted fuse carriers available for most styles — ordered separately. Watertight and medical grade versions available. 


Panel and High current Captive fuse carrier 
Pcb Mount 


Holds 5x20mm or 
lg x 11/4" fuse 


Pcb Mount 
Blocks and 


| Screw mount | 


Holds 5x20mm or eS _ = for series MSF © 
ila x A/a’ tuse ee ae ams _125V microfuse 


For order numbers, pricing, samples and technical information contact Schurter at 707-778-6311 . 
Fax 707-778-6401; E-mail info@schurterinc.com; Website http:/;www.schurterinc.com 


EEM 1999 See us on the World Wide Web at http://eemonline.com Be1271 


4300 ___ PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS Z __4300 
Circuit Breakers | WE ASO 


SI SCHURTER For Equipment (CBEs 


ISO 9001 / ISO 14001 


Short circuit / 
energy limiting 


Therma | 
Thermal/magnetic | 


Manual reset actuation 


Manual trip actuation 
Positive trip-free action cycling only 


TA45 options include: rocker switch or pushbutton (lighted or unlighted), snap in or flange mounting, protective cover, 
mechanical lock-out latch, undervoltage release, shunt terminal, auxilliary contact (changeover), and assorted accessories 


Thermal 
[Manual tripactuation |e 
[Positive tripftee action] = # 


_ For order numbers, pricing, samples and technical information contact Schurter at 707-778-6311; 
Fax 707-778-6401; E-mail info@schurterinc.com; Website http://www.schurterinc.com 
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Siemens Electromechanical Components Inc. 
Sj -E Mi ca N S 200 South Richland Creek Drive, Princeton, Indiana 47671-0001 


Tel: 812.386.1000 ¢ Fax: 812.386.2072 © e-mail: info@sec.siemens.com 


| Circuit Breakers | 


Potter & 
Brumfield 
Circuit 
Breakers ° 


¢ Toggle actuation for 
manual on/off and reset 


¢ Rocker actuator in 
various colors 

e Convenient, snap-in 
mounting 

¢ Optional lighted rockers 

© Models with aux. switch 
available 

¢ Designed to meet IEC and 
VDE 

requirements. 


¢ Quick connect or screw 
terminals 

e Button extends for visible 
trip indication 

e Push-to-reset operation 


¢ Push/pull actuation for 
manual on/off and reset 


¢ On/off switchable option 
offered 

e Replaces slow blow glass 
cartridge fuse and holder 

¢ Labor-saving snap-in 
mounting 

¢ Button extends for visible 

trip indication 

e Push-to-reset operation 


WAG 


We @ Oa 


a b eC a b Cc 
54" x .63" x 1.54"d .66" x 1.38" x 1.38"d .98" x 1.89" x 1.72'd .69" x 1.38" x 1.6"d .69" x 1.38" x 1.6"d 
(13.7 x 15.9 x 39.0d) (16.8 x 34.9 x 34.9d) (24.9 x 48 x 43.8d) (17.5 x 34.9 x 40.6) (17.5 x 34.9 x 40.6d) 


.35 02. (10g) 1.5 02. (43g) 1.2 02. (35g) 2 02. (57g) 2 oz. (57g) 
a ee ee ee 


Series Trip Series Trip Series Trip, both poles Series Trip Series Trip 
or 


Series Trip, one pole: 
Switch only, one pole 


0.25-20 Amps 1-35 Amps 5-20 Amps 0.5-50 Amps 0.5-50 Amps 


50VDC 50VDC 5OVDC 
250VAC 250VAC 250VAC 


3 to 33 Sec. 


1,000A @ 32VDC 2,000A @ 50VDC 1,000A @ 50VDC 


32VDC 50VDC 
250VAC 250VAC 


0.25-2A Models — 1-4A Models — 0.5-4A Models — 0.5-4A Models — 
4.5 to 28 Sec. 10 to 45 Sec. 11 to 30 Sec. 11 to 30 Sec. 
3-20A Models — 5-35A Models — 5-35A Models — 5-35A Models — 


2.2 to 15 Sec. 6 to 30 Sec. 6 to 22 Sec. 6 to 22 Sec. 


0.5-25A Models — 


0.5-25A Models — 


or 250VAC 1,000A @ 250VAC 2,000A @ 250VAC 2,000A @ 50VDC 2,000A @ 50VDC 
1,000A @ 250VAC 1,000A @ 250VAC 
30-50A Models — 30-50A Models — 
1,000A @ 50VDC 1,000A @ 50VDC 
or 250VAC or 250VAC 


.250" (6.35) .250" (6.35) #8-32 Screw #8-32 Screw 
Quick Connect, Quick Connect, 
#6-32 Screw Solder 


.250" (6.35) 
Quick Connect 
(Do not solder) 


Snaps into 5/8” (15.9) 7/16"-28 Threaded Snaps into 3/8"-24 Threaded 15/32"~-32 Threaded 
panel cutout from Bushing, 875:%-1.75" Bushing Bushing 
the front 15/32”-32 Threaded (22.2 x 44.5) 
Bushing panel cutout 


from the front 


9280 9580 9330 9230 9230 


Specifications are subject to change without notice. Specifications and/or agency recognitions do not necessarily apply to all models within a particular series. 


Visit our website at www.sec.siemens.com for detailed product specifications and other info about our firm. If you do not have web 
access you can still get detailed product specs by calling our fax-on-demand system at 812.386.2561. 
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SIEM ENS 


aT tat Se Siemens Electromechanical Components Inc. 
e 300 South Richland Creek’ Drive, Princeton, Indiana 47671-0001 
Tel: 812. 386. 1000 ° es 812. 386.2072 e-mail: info@sec. siemens. com 


Potter & 
Brumfield 
Circuit 
Breakers © 


* Compact design 
¢ Variety of time delay 
options 
* Toggle actuation 
for manual on/off and reset 
® Optional aux. switch 


.75" x 2.0" x 1.64"d 
(19.1 x 50.8 x 42.1d) 
2.5 oz. (71g) 


1 through 4 1 through 4 


Series Trip w/ or 
w/o Aux. Switch, 
Shunt Trip, Relay Trip, Dual Coil 
Series Trip, 
Dual Coil Shunt Trip 


0.25-50 Amps 


65VDC 
277VAC 
“A80VAC 3e-Wye 


30ms to 100 Sec. 
depending upon trip curve 
specified. 


0.25-20A Models — 
2,000A @ 65VDC 
5,000A @ 277VAC or 
A80VAC 3a-Wye 
21-50A Models — 
2,000A @ 65VDC 
2,500A @ 277VAC 


.250" (6.35) 
Quick Connect, 
#10-32 Screw 


#6-32 Tapped Holes, 

- M3 Tapped Holes, 
Snaps into panel 

cutout from the front 


e Variety of time delay 
options 
¢ Toggle actuation 
for manual on/off and reset 
¢ Optional aux. switch 


iy 9 c 
.75" x 2.5" x 2.1"d 
(19.1 x 63.5 x 53.0d) 
2.5 oz. (71g) 


Series Trip w/ or 
w/o Aux. Switch, 
Shunt Trip, Relay Trip, Dual Coil 
| Series Trip, 
Dual Coil Shunt Trip 


0.25-50 Amps 


65VDC 
277VAC 
A480VAC 3a-Wye 


30ms to 100 Sec. 
depending upon trip curve 
specified. 


2,000A @ 65VDC 
5,000A @ 277VAC 
5,000A @ 
A80VAC 3a-Wye 


#10-32 Stud 


_ #6-32 Tapped Holes, 
~ M3 Tapped Holes 


oo vs. Current Trip Curves for Stock W6/W9 Series Breakers 


DC & 50/60 Hz. ‘ 
RVE 0 NON-TIME DELAY 
ee TRIP TIMES 


100 ms max. ae Trip. 
55 ms max. 
30 ms max. 
15 ms max. 
12 ms max. 
12 ms max. 


ile 
lM 


ill 
I i 


TIME IN SECONDS 


i 


001 — 
}00| 200 300 400 500 600 700 800 900 1000 1100 1200 


LOAD CURRENT AS A PERCENT 
OF BREAKER RATING 


Pe arte CURVE 2 AC VOLTAGE 50/60 Hz. 
| Oventonn TRIP TIMES 


TIME IN SECONDS 


001 2 2 Oe ee A A ee Aa 
100) |200 300 400 500 600 700 800 900 1000 1100 1200 
LOAD CURRENT AS A PERCENT 
OF BREAKER RATING 


200% 
400% 
600% 
800% 
i 000% 


001 ACen CN Gl er cae Ea ee COON ROP COCR Rae REO 
100) 200 300 400 500 600 700 800 900 1000 1100 1200 
. LOAD CURRENT AS A PERCENT 
OF BREAKER RATING 


$0,000 mex CURVE 24.06 DC, 50/60 Hz. STANDARD DELAY 


TIME IN SECONDS 


Specifications are subject to change without notice. Specifications and/or agency recognitions do not necessarily apply to all models within a particular series. 


Visit our website at www.sec.siemens.com for detailed product specifications and. other info about aur firm. If you do not have web - 


access you can Still get detailed product specs by calling our fax-on-demand system at 812.386.2561. 


Bet O74 / | | For manufacturers sales offices, see yellow pages 
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MICROTEMP” 
Thermal Cutoffs 


MICROTEMP?® thermal cutoffs from Therm-O-Disc offer an accurate, reliable solution 
to upper limit temperature protection. Known as a “fuse” or TCO, the MICROTEMP® 
thermal cutoff provides low-cost protection against potentially hazardous over-heat- 
ing by interrupting an electrical circuit when operating temperatures exceed the rated 


temperature of the cutoff. 


Features and Benefits of the 
MICROTEMP® 


MICROTEMP® TCO features include: 

e One shot operation cuts off electrical 
current 

High current interrupt capacity for 
applications requiring up to 16 amps 
@ 250 VAC (25 amps @ 120 VAC) 

e Low resistance 

e Compact size facilitates mounting in 
confined spaces 

Special configurations and mounting 
packages are available 


The Operating Principle of 
the MICROTEMP® 


The active trigger mechanism of the 
thermal cutoff is an exclusively formulat- 
ed, electrically non- conductive pellet. 
Under normal operating temperatures, 
the solid pellet holds spring loaded con- 
tacts closed. 

When a predetermined temperature 
is reached, the pellet melts, allowing the 
barrel spring to relax. The trip spring 
then slides the contact away from the 
lead and the circuit is opened. 

Once a MICROTEMP® thermal cutoff 
opens a circuit, the circuit will remain 


open until the TCO is replaced. This 


replacement procedure must include cor- 


rection of the fault condition before the 
product can be operated again. 


The MICROTEMP® Thermal 
Cutoff Series 


There are three primary types of 
MICROTEMP® thermal cutoffs recog- 
nized by all of the major approval 
agencies around the world. As shown 
in the chart at the right, MICROTEMP® 
TCOs are available in a range of 
temperatures from 72°C to 240°C 
with electrical ratings up to 21 Amps 
at 240 VAC (25 Amps at 120 VAC.) 

Dimensions for the G4 and G5 
Series thermal cutoffs are shown 
below. The G7 Series TCO is approx- 
imatly 30% smaller than the G4 
and G5 Series. 

Please contact a Therm-O-Disc 
sales engineer at (419) 525-8300 for 
a free MICROTEMP® thermal cutoff 
sample and Technical Bulletin TCO-A 
which describes testing and installation 
procedures for thermal cutoffs. 


=—= 
— 


Calibration Temperatures °C 
(Tolerance +0, -5°C) 


— 


fi 
~ 


—_ | — 
[oo] 
aes 


le 
NO 


fe>) 


MICROTEMP* TCO Temperature and Electrical Specifications 


250 VAC 
5.0A Res. 
4.5A Ind. 


3.26+0.12 in. (82.8 +3.0mm) 


0.58 in. 1.38 + 0.06 in. 
p10 In: (14.7mm)| (34. on (34.9 +1.5mm) 
(4. (4.0mm) | 


| G 


4 and G5 Series Thermal Cutoff 


THERMSDISC: 


1320 South Main Street, Mansfield, Ohio 44907 
Phone: 419-525-8300 Fax: 419-525-8344 
Web Site Address: http://www.thermodisc.com 


_ Therm-O-Disc, Inc. is a subsidiary of Emerson Electric Co. 


16.0A Res. 


Electrical 
Ratings 


120 VAC 120 VAC 
25.0A Res. 5.0A Res. 
= 4.5A Ind. 


For further information on 
MICROTEMP® thermal cutoffs, 
contact a Therm-O-Disc sales 
engineer at 419-525-8300 
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MINIATURE FUSES | WICKMANN 


m 


ae @&OY AW 2 OY W 
a : Pe el ——— ‘ 
= e 250V, Glass Tube e 250V, Ceramic Tube 
e FaxBack No. 202 ¢ International IEC 127-2/11, III e International IEC 127-2/1,V 
Rated Amp _ Breaking eas Rated Amp _ Breaking pare Rated Amp _ Breaking Hapcaaul Rated Amp_ Breaking Hepoelbe! 
Current Code Capacity (Aes Max) Current Code Capacity (Azs Min) Current Code Capacity (Aes Max) Current Code Capacity ( peg oe , 
50mA 022 | 0.005 32mA 019 200mA : 125mA* 028 0.025 
63mA 025 0.0079 40mA_ 021 250mA : 160mA* 030 0.035 
80mA 026 0.0032 50mA 022 315mA : 200mA* 034 0.084 
100mA 027 0.007 | 638mA = 025 400mA H = 10,000A ; 250mA* 035 H=10,000A 0.11 
125mA 028 0.014 80mA 026 500mA at : 315mA* 037 at 0.19 
160mA 030 0.024 100mA 027 630mA 125VAC : 400mA* 040 250VAC 0.34 
200mA 034 0.018 125mA 028 800mA : 500mA* 041 0.56 
250mA 035 L=35A 0.032 160mA 030 1.00A : 630mA* 043 0.77 
315mA 037 at 0.062 200mA_ 034 1.25A ; 800mA* 046 1.6 
400mA 040 250VAC 0.13 250mA 035 L=35A 1.60A ; 1.00A 048 1.0 
500mA 041 0.23 315mA 037 at 2.00A : 1.25A 050 1.6 
630mA 043 0.44 400mA 040 250VAC 2.50A ; 1.60A 053 2.6 
800mA 046 1.0 500mA 041 3.15A H = 1500A ; 2.00A 057 H=1500A 4.5 
1.00A 048 1.4 630mA 043 4.00A at 2.50A 058 at 10 
1.25A 050 2.7 800mA 046 5.00A 250VAC 3.15A 124 250VAC 19 
160A 053 4.3 1.00A 048 6.30A 4.00A 062 32 
2.00A 057 7.8 1.254 050 8.00A* 069 5.00A 063 66 
2.50A 058 13 1.60A 053 10.00A* 071 630A O66 __.. 110 
3.15A 124 _ 20 2.00A 057 8.00A* 069 H=z=1000A 77 
400A 062 L=40A ~ 21 2.50A 058 10.00A* 071 at250VAC 180 
5.00A 063 L=50A~ 38 3.15A 124 __ 
6.30A O66 L=63A ~ 72 400A 062 L=40A ~ 
5.00A 063 L=50A ~ 
6.30A 066 
8.00A* 069 L=63A 
10.00A* 071 at *Not mentioned in the Standards. 
12.50A" 126  250VAC Contact WICKMANN for alternative 
16.00A* 074 high breaking capacity fuses for use in 
* Not mentioned in the Standards. * Not mentioned in the Standards. CENELEC nations. 
5x20mm Gi) (UL) G MOUNTING OPTIONS _ « FaxBack No. 510 


eens 


e FaxB 


e 250V, Glass Tube ¢ Type: PC-Mount clip 
e North American UL 248-14 ¢ Material: Tin bronze, tin-plated 
¢ Rated Voltage: 500V 

Rated Current: 6.3A 


ack No. 201 


Rated Amp _ Breaking Melting Rated Amp _ Breaking Melting : 
: Integral , Integral . : ee ee 
Current Code Capacity (A2s Avg) Current Code Capacity (A2s Min) ¢ Type: PC-Mount clip (90° pin shift) 


e Material: Tin bronze, tin-plated 


125mA 0125 80mA 0080 0.019 ¢ Rated Voltage: 500V 

160mA 0160 100mA 0100 0.038 ¢ Rated Current: 6.3A 

200mA 0200 10,000A 125mA 0125 10,000A 0.066 on 

250mA 0250 at 0.033 150mA 0150 at 0.1 ta G8 

enlias ted NEON aa BENE nee T25VAG aoe e Type: PC-Mount Block (direct solder) 

400mA 0400 0.14 300mA 0300 0.5 e Material: Thermoplastic body (UL 94-V1) 

500mA 0500 35A 0.24 400mA 0400 1.0 Copper alloy, tinned terminals 

600mA 0600 at 0.35 500mA 0500 35A 1.6 ¢ Rated Voltage: 250V 

700mA 0700 250VAC 0.5 600mA 0600 at 2.7 e Rated Current: 6.3A 

800mA 0800 0.51 700mMA 0700 250VAC 3.7 
1.00A 1100 1.4 800mA 0800 5.6 
1.254 1125 10,000A at 2.2 1.00A 1100 9.5 . 
1.60A 1160 125VAC 4.3 1.25A 1125 10,000A at 15 e Type: PC-Mount Block (cable connection) 
SEoA pe 400A at ae ean O66 125VAC re e Material: Thermoplastic body (UL 94-V1) 
3.00A 1300 250VAC 18 250A 1250 100Aat 83 niece ge enone 
350A 1350 i (ssi 3.00A 1300 250VAC 110 sa suere nalts — 
4.00A* 1400 36 3.50A 1350 180 ° Rated Current: 6.3A — 
5.00A* 1500 10,000A 55 
6.00A* 1600 at 102 
7.00A* 1700 125VAC 134 

* Rated at 125VAC ¢ Type: PC-Mount Block (direct solder) 


Contact W) for Series 191, Fast-Acting e Material: Thermoplastic body (UL 94-VO) 

' Enclosed copper alloy, tinned terminals 
¢ Rated Voltage: 250V 
¢ Rated Current: 6.3A 


e Order- 
Information: 

e Packaging: e Material: Nickel-plated brass cap 
- FS: Pack (10 pcs. per Pack) = - LO: Axial Leads/Bulk ° Rated V Uap asad lead ” 
- 11: Bulk (1000 pes. per Box) ~-L1: Axial Leads/Tape & Reel (1000 pcs. per Reel) ated Voltage: ee ere 


e Rated Current: 8.0A 


¢ 4100 Shirley Dr. * Atlanta, GA 30336 ¢ Tel: (404) 699-7820 © Fax: (404) 699-9176 
WI C KMAN N U SA, N C : e FaxBack: (800) 251-5490 e Web: www.wickmannusa.com 
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PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 


SHOCK-SAFE FUSEHOLDERS 


WICKMANN 


4300 


5x20mm 


e UL 512, IEC 127, VDE 0820/2 


A G@ 


e FaxBack No. 503 


Contact 9) for white medical version. 


M12.7x1.5 
max. 0.2 
T (P 0.75) wea 
| i fen} 
FUSE 


11.7/-0.1 


12.7/-0.1 
12/-0.1 


BAYONET 
42: a 1 | — 


PANEL MOUN- 
TING HOLE 
(ALTERNATIVE) 


¢ Type: Panel-Mount Holder 

¢ Terminals: Solder/Quick connect 

e¢ Rated Voltage: 250V 

e Rated Current, approved: 
10A/2.5W according to VDE/SEMKO 
16A according to UL/CSA 


e Admissible fuse power dissipation: 


AW at 40°C 
e Approvals: 
UL Recognized: File No. E 70164 
CSA Certified: File No. 47574 
VDE: File No. 53714 
SEMKO: File No. 8916209 
° High Profile: contact W) for No. 821 


e FaxBack No. 501 


Contact (7) for 500V rating. 


M12.7x1.5 


41.7/-0.1 (P 0.75) 


12.7/-0.1 
12/-0.1 


12.7/-0.1 


PANEL MOUN- 
TING HOLE 
(ALTERNATIVE) 


¢ Type: Panel-Mount Holder 

¢ Terminals: Solder/Quick connect 

e Rated Voltage: 250V 

e Rated Current, approved: 
10A/2.5W according to VDE/SEMKO 
16A according to UL/CSA 


e Admissible fuse power dissipation: 


4W at 40°C 

¢ Approvals: 
UL Recognized: File No. E 70164 
CSA Certified: File No. 47574 
VDE: File No. 49838 
SEMKO: File No. 8727099 


e FaxBack No. 507 


FUSE — CARRIER INSERTED 
915 


a 
ad 
NS 


¢ Type: PC-Board Holder, Vertical 

¢ Terminals: (4) Solder pins 

e Rated Voltage: 250V 

e Rated Current, approved: 
6.3A/2.5W according to VDE/SEMKO 
10A according to UL/CSA 

e Admissible fuse power dissipation: 
2.5W at 40°C 

e Approvals: 
UL Recognized: File No. E 70164 
CSA Certified: File No. 47574 
VDE: File No. 57398 
SEMKO: File No. 8839041 

e 2-Pin type: contact W) for No. 834 


""x1%4" & 5x20mmM - UL 512, IEC 127, VDE 0820/2 


e FaxBack No. 505 


FUSE — CARRIER INSERTED 


max 0.2 
wo 
> 
< 
re) 
z 
rm 
i 


¢ Type: PC-Board Holder, Vertical 

¢ Terminals: (4) Solder pins 

e Rated Voltage: 250V 

e Rated Current, approved: 
6.3A/2.5W according to VDE/SEMKO 
10A according to UL/CSA 

¢ Admissible fuse power dissipation: 
2.5W at 40°C 

¢ Approvals: 
UL Recognized: File No. E 70164 
CSA Certified: File No. 47574 
VDE: File No. 55787 
SEMKO: File No. 8903044 


¢ High Profile: contact @ for No. 801/802 | ¢ 2-Pin type: contact W) for No. 814 


WICKMANN USA, INC. 


e FaxBack No. 508 


11 a 


2e=5.08 


FUSE—CARRIER INSERTED 


HOLES IN PRINTED 
CIRCUIT BOARD $1.3/+0.1 


e Type: PC-Board Holder, Horizontal 

e Terminals: (3) Solder pins 

e Rated Voltage: 250V 

e Rated Current, approved: 
6.3A/2.5W according to VDE/SEMKO 
10A according to UL/CSA 


e Admissible fuse power dissipation: 


2.5W at 40°C 

e Approvals: 
UL Recognized: File No. E 70164 
CSA Certified: File No. 47574 
VDE: File No. 55787 
SEMKO: File No. 8839041 


e FaxBack No. 506 


9.5, BAYONET 


2 
© Type: PC-Board Holder, Horizontal 

¢ Terminals: (3) Solder pins 

¢ Rated Voltage: 250V 

e Rated Current, approved: 
6.3A/2.5W according to VDE/SEMKO 
10A according to UL/CSA 


¢ Admissible fuse power dissipation: 


2.5W at 40°C 

¢ Approvals: 
UL Recognized: File No. E 70164 
CSA Certified: File No. 47574 
VDE: File No. 55787 
SEMKO: File No. 8815062 

e 2-Pin type: contact ) for No. 813 


¢ 4100 Shirley Dr. ¢ Atlanta, GA 30336 ¢ Tel: (404) 699-7820 ¢ Fax: (404) 699-9176 
e FaxBack: (800) 251-5490 e Web: www.wickmannusa.com 


PRINTED CIRCUIT BOARD 


AG dS © 
‘ 


5 3 
uw < 
o) FUSE ~ CARRIER INSERTED 

5 \i |e 
4 z° PRINTED CIRCUIT BOARD 
fo} [arg 
x ag 
ca) z® 
- as 

3g 

xO 


BAYONET—CONNECTOR—NOSE 


SLOT FOR SCREWDRIVER 


For white medical version, use No. 19835-20 


KNOB FOR MANUAL OPERATION 
BAYONET—CONNECTOR—NOSE 


Ee 


To order Holder with Carrier: 
(Example) 


FUSE CARRIERS 


BAYONET—CONNECTOR—NOSE 


SLOT FOR SCREWDRIVER 


BAYONET—CONNECTOR—NOSE 


SLOT FOR SCREWDRIVER 


To order Holder with Carrier: 
(Example) 


EEM 1999 


For manufacturers’ sales offices, see yellow pages 


4300 


SUBMINIATURE FUSES __ 


PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 


4300 


WICKMANN 


Ba OG 
¢ 250V, Thermoplastic Body 
¢ North American UL 248-14 | 


FaxBack No. 301: 


Rated Amp. Breaking pana Rated Amp’ Breaking | hen 
(Current. Cade Capacity (A2s Max): Curent ‘Code Capacity (A2s Min) 
~50mA~ 022 . 0.0001 | 50mA 022 © 0.0056 

638mA 025 0.00023 | 638mA 025 0.009 

80mA ° 026 . _ 0.00037 | 80mA-. 026 0.014 
100mA 027 0.0013 |100mA 027 0.025 
125mA 028 0.0019 |125mA 028 0.044 
160mA 030 0.004 160mA 030 0.058 
200mA . 034 0.0065 [| 200mA 034 0.1 
250mA 035 0/014. | 250mA 035_ 0.17 
315mA 037 0.032 315mA 037 0.26 
400mA 040 50A 0.016 400mA 040 50A 0.32. 
500mA 041 at 0.024 500mA 041 at 0.6 
630mA 043 250VAC 0.039 630mA 043. 250VAC © 0.75. 
800mA 046 0.069 800mA 046 0.98 

1.00A 048 0.11 1.00A 048 | 2.1 

‘1.254 °050 0.2 1.25A 050 3.2 

1.60A 053 0.38 ~~ 1,60A 053 4.5 

2.00A 057 0.63 2.00A 057 7.5 

2.50A 058 1.2 2.50A 058 14 

3.15A 124 1.9 3.15A 124 22 

400A 062 3.5 400A 062 36 

5.00A 063 6.2 5.00A ‘063 59 

6.30A 066 9.1 6.30A 066 110° 

10.00A* 071 47 10.00A* 071 190 
-* Series 19378 for short circuit backup only. * Series 19379 for short circuit backup only. 

_. Time/Current. 100% 200% 
Characteristics (Xlateg) > 4hrs < 60sec 


SPECIFICATIONS 
max. 48.5 | | | | 


a 


R 0.4 


(K) 


9.08 | 
—1Lt0.1 © 


HOLES IN THE PC BOARD 


¢ Material: 
Base and Cap: Brown thermoplastic 
(Polyamide PA 6.6), UL 94-V0 
Round Pins: Copper alloy, 
tin-plated for soldering 

¢ Vibration Resistance: | 
10 - 2000Hz at 0.75mm amplitude, 6 hrs. 

_¢ Acceleration Tolerance: 

Up to 10g, 11 msec. , 


e Approvals: 
UL Listed: File No. E 67006 
CSA Certified: File No. 51378 
VDE: File No. 51963 
SEMKO: File No. 82734 
UL Recognized: File No. E 67006 
cUL Recognized: File No. E 67006 
e Soldering Heat Resistance: 
260°C, 10 sec. (IEC 68-2-20) 
e Solderability: | 
260°C, < 3 sec. (Wave) 
350°C, < 1 sec. (Manual) 


e Order- 
Information: 


e Packaging: 
~ L: Long Leads/Bulk 
- K: Short Leads/Bulk - 
- C1: Tape/Ammopack (1000 pieces per Pack) 


be 


° 4100 Shirley Dr. * Atlanta, GA 30336 « Tel: (404) 699-7820 © Fax: (404) 699-9176 
¢ FaxBack: (800) 251-5490 ¢ Web: www.wickmannusa.com 


WICKMANN USA, INC. 


&®0Onn 


e 250V, Thermoplastic Body 
e International IEC 127-3. 


e FaxBack No. 300. 


Melting | Melting 


Rated Amp. Breaking | 


peipcaen ti shake Integral |Current Code Capaci Integral 
(A?s Max) | ~ 7 ‘Capacity (a2s Min) 
0.00035 | 50mA 022 0.01 
0.0005 | 63mA = 025 . 0.02 
0.0014 - 80mMA 026 .. 0.023 
0.0038 |100mA 027 . 0.047 
0.0066 | 125mA . 028 0.066 
0.014 ° 160mMA 030 0.14 
0.03 1 200mA 034 0.2 
250mA 035 0.28 
315mA 037) 0.36 
400mA 040 35A 0.9 
at 500mA 041 at 1.3 . 
— 250VAC 630mMA 043 250VAC 2.5 
800mA 046 3.8 
1.00A 048 5.5 
1.25A 050 7.9 
1.60A 053 14 
2.00A 057 17 
2.50A 058 25 
3.154 124 46 
4.00A 062 40A ~ 91 
5.00A 063 50A ~ 94 


AANA AP DREAD ARNG RADA RSEPLEIDAIBBRRLDALR ADL D RED DR PD DD, 


Time/Current Characteristics (XxI,atea) 
150% 210% 275% 400% 
>ihr <30min 10ms-3s 3-300ms 


Time/Current Characteristics (xI,ateq) 
150% 210% 275% 400% 
>1hr <2min 400ms-10s 150ms-3s 


e FaxBack No. 304 


© Type: PC-Mount Holder 
¢ Material: 
Thermoplastic body (UL 94-V0) 
Beryllium copper 
Brass terminals, tin-plated 
¢ Rated Voltage: 250V 
© Rated Current: 6.3A 


HOLES IN PRINTED 
CIRCUIT.BOARD $1.0/+0.1 


° Type: Panel-Mount Holder 

¢ Material: 
Thermoplastic body (UL 94-V0) 
Copper alloy, tinned terminals 

e Rated Voltage: 250V 

¢ Rated Current: 6.3A 


PANEL MOUNTING HOLE (ALTERNATIVE) 


e Type: Plastic cover 
For No. 570 / No. 571 
e Material: Thermoplastic (UL 94-V0) 


FUSE HOLDER COVER 


¢ Type: PC-Mount Holder 
¢ Material: 
Thermoplastic body (UL 94-V0) 
Copper alloy, tinned terminals 
e Rated Voltage: 250V 
| ¢ Rated Current: 6.3A 
¢ Mounting: 
Holes in PC Board: 
© 1.3/+0.1mm, 
Hole spacing: 7.62mm 


CIRUIT BOARD 


PRINTED 


REE 
0. 
M12.7x1.5 
wN ‘ , 
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SUBMINIATURE FUSES 
TES 


© .®@ F 


e 125V, Thermoplastic Body 
© North American UL 248-14 


e FaxBack No 302 


PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) 


4300 


WICKMANN 


® @ 


e 125V, Thermoplastic Body 
e North American UL 248-14 


TIP 


e FaxBack No. 314 


elting elting 


Rated Amp Breaking Rated Amp Breaking | 
Current Code Capacity Pisa clare | Current Code Capacity Mal 
50mA 022 0.0001 50mA 022 0.0056 
63mA 025 . 0.00013 |- 68mA 025 0.009 
80mA 026 0.0002 80mA’ 026 0.014 
100mA 027 0.00065 | 100mA 027 0.025 
125mA 028 0.0015 |125mA 028 0.044 
160mA 030 0.0033 | 160mA 030 0.058 
200mA 034 0.0063 | 200mA 034 0.1 
250mA 035 0.014 250mA 035 0.17 
315mA 037 0.03 315mA 037 0.26 
400mA 040 100A 0.019 400mA 040 100A 0.32 
500mA = ==041 at 0.022 500mA_ =—041 at 0.58 
630mA 043 125VAC 0.026 630mMA 043 125VAC 0.75 
800mA 046 0.055 800mA 046 0.98 
1.00A “048 '0.07- 1.00A 048 2.8 
1.254 050 0.11 1.25A 050 3.8 
1.60A 053 0.24 1.60A 053 5.2 
2.00A 057 0.38 2.00A 057 7.5 
2.50A 058 0.57 2.50A 058 14 
3.15A ”~ 124 0.82 . 3.15A 124 22 
4.00A 062 2.5 400A 062 27 
5.00A ~ 063 3.8 5.00A 063 59 
6.30A 066 6.4 6.30A 066 100 
Time/Current 100% 200% 
Characteristics (xl,ateq) > 4hrs < 60sec 


SPECIFICATIONS | 


(K) 


| 5.08 | 


wor & 


HOLES IN THE PC BOARD 


e Material: 
Base and Cap: Brown thermoplastic 
(Polyamide PA 6.6), UL 94-VO 


e Approvals: 
UL Listed: File No. E 67006 
cUL Listed: File No. E 67006 


MITI: File No. 32-1410 (1.00-5.00A) 
e Soldering Heat Resistance: 
260°C, 10 sec. (IEC 68-2-20) 
© Solderability: 
260°C, < 3 sec. (Wave) 
350°C, < 1 sec. (Manual) 


e Order- | 
Information: 
e Packaging: 


- L: Long Leads/Bulk 
- K: Short Leads/Bulk 


Round Pins: Copper alloy, 
tin-plated for soldering 


e Vibration Resistance: 

10 - 2000Hz at 0.75mm amplitude, 6 hrs. 
e Acceleration Tolerance: 

Up to 10g, 11 msec. 


FCC.47 Pt.68 ITU-T K.20 ellcore 
. Melting 2 Pulses 30 Pulses 50 Pulses 
ee johl Integral  10/560us  10/700us —-10/1000ys 
_ (A®s Min) (A Max) (A Max) (A Max) 
350mA 0350 50A 0.55 32 36 19 
500mA 0500 at 1:2 48 61 : 26 
800mA 0800 125VAC 3.0 80 67 42 
1.00A 1100 35A 4.0 100 67 52 
1.25A 1125 at 6.5 128 67 65 
1.50A 1150 125VDC 10.0 155 67 78 
Set pete ean Pete: a ee 
Characteristics (xl-atea) > 4hrs < 60sec 


e Telecom Fuse: 


Typical Line Layouts 
OVD 


PROTECTED 


GROUND EQUIPMENT 


TIP 


OVD 


PROTECTED 


RING EQUIPMENT 


OVD = OVER VOLTAGE DEVICE 


TR5 /TE5 HOLDERS -FaxBack No. 304 


® Type: PC-Mount Holder 

¢ Material: 
Thermoplastic body (UL 94-V0) 
Beryllium copper 
Brass terminals, tin-plated 

e Rated Voltage: 250V 

¢ Rated Current: 6.3A 


C08: 


HOLES IN PRINTED 
CIRCUIT BOARD #1.0/+0.1 


INSULATING 
BODY 


COPPER ALLOY, 
TIN PLATED 


¢ Type: Surface-Mount Holder 

e Material: 
Thermoplastic body (UL 94-V0) 
Beryllium copper 
Brass terminals, tin-plated 

e Rated Voltage: 250V 

e Rated Current: 6.3A 


INSULATING 
BODY 


4.47 


SM PADS 


Se 1.96 (PASTE) 
@ 1.91 (MASK) 


- E1: Tape/Ammopack (1250 pieces per Pack) | 791 
000: Tape/Ammopack (1250 pieces per Pack) for Series 385 only 


¢ 4100 Shirley Dr. * Atlanta, GA 30336 « Tel: (404) 699-7820 © Fax: (404) 699-9176 
e FaxBack: (800) 251-5490 © Web: www.wickmannusa.com 


WICKMANN USA, INC. 


EEM 1999 


For manufacturers’ sales offices, see yellow pages 


4300 | PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS) | 4300 
-Surrace Mount Fuses 7 - WICKMANN 


CF 447 - 125V + ur 20-14 GL) UL) | CF448-125v -uve =) G) SM 


e FaxBack No. 323 Rated Amp Breaking team e FaxBack No. 323 Rated Amp _ Breaking — sie 
Current* Code Capacity (A2s Max) Current Code Capacity (A2s Min) 
750mA 0750 500mA 0500 0.25 
1.00A 1100 50A 630mA 0630 0.4 
1.50A 1125 Z on 800mA 0800 0.64 
2.00A 1200 request 1.00A 1100 50A 1 
DS0A: 1e50 125A 1125 at 1.6 
3.15A 1315 1.60A 1160 125VAC/DC 
* For higher Current Ratings contact W) 2.00A 1200 on 
: a 2.50A 1250 request 
Time/Current Characteristics (xl ,ateq) 3.154 1315 
100% 250% lana eneereccnnsnnecnrenccencvcscarcnnavcuscucceeaccersasnesacsnesncnevacsacvovanseccesscenrscssesea: 
> 4hrs < 5sec Time/Current Characteristics (xI,ateq) 
125% 200% 1000% 
> thrs < 2min > 10ms 
SPECIFICATIONS SPECIFICATIONS 
e Material: 6.1 £0.25 e Material: 
0.8 + 0.1 T2018 Housing: Ceramic substrate edi Housing: Ceramic substrate 
a ee nen Glass encapsulated Glass encapsulated 
rs) Terminals: Tinned, metallized ' Terminals: Tinned, metallized 
© ¢ Soldering Conditions: e Soldering Conditions: 
oe a Wave (235°C, 2s), Reflow (215°C, 3s) os He Wave (235°C, 2s), Reflow (215°C, 3s) 
Chip Size 6125 ¢ Soldering Heat Resistance: Chip Size 6125 ¢ Soldering Heat Resistance: 
260°C, 10s (IEC 68-2-58) 260°C, 10s (IEC 68-2-58) 
e Solder Pad Layout: ¢ Packaging: ¢ Solder Pad Layout: ¢ Packaging: | 
Wave Reflow Blister Tape, 3000 pcs. per Reel (00) Wave Reflow Blister Tape, 3000 pcs. per Reel (00) 
454.005 45 +005 _ ¢ Approvals: 45005 15 +005 _ ¢ Approvals: 


UL Listed: File No. E 67006 


cUL Listed: File No. E 67006 
a VDE: pending 
G) G) 2 V 
fe a) 


FaxBack No. 322 Rated Amp Breaking Melting 


ee 
sar ming 
ie 


UL Listed: File No. E 67006 
| aig 24 HY CUL Listed: File No. E 67006 | 


[uel 1.6 +0.05 | 1 +0008 


see 


HE-H 


Lol 1.6 40.05 Ll 1 40.05 


CF 443 -63V «ut 248-14 TAL SAR | CF 445 -125V -umr 


e FaxBack No. 321 Rated Amp Breaking Melting 


: Integral : Integral 
Current Code Capacity (a2- Max) Current Code Capacity (a2. Max) 
250mA 0250 pont. 0ee0 
400mA 0400 on 100mA 0100 on 
My request 125mA 0125 
500mA 0500 een Stee request 
750mA 0750 50A 0.03 pea aioe 
: 200mA 0200 ree Ae 
1.00A 1100 at 0.05 250mA 0250 50A 0.0002 
1.50A 1150 63VAC/DC 0.2 315mA 0315 at 0.0004 
2.00A 1200 0.4 = 400mA 0400 125VAC/DC. 0.0008 
2.50A 1250 on 500mA 0500 0.002 
3.15A 1315 request 6380mA 0630 0.004 
asec eisai ty (xl pated)’ Sana aren ae 
> hrs < BEae feee ie on 
200A 1200 renee 
S PE Cl F | C ATl O N S Time/Current Characteristics (x!,ateq) 
125% 200% 1000% 
e Material: | > Thrs < 2min < ims 
0.19 Housing: Ceramic substrate 
Glass encapsulated S PECI Fl CATI O N S 
Terminals: Tinned, metallized 
. si a: me 
Soldering Conditions: Aae e Material: | 
Wave (235°C, 2s), Reflow (215°C, 3s) Housing: Ceramic substrate, 
Chip Size 3216 ¢ Soldering Heat Resistance: Par a ae neha 
260°C, 10s (IEC 68-2-58) erminats: Tinned, metallized 
e Solder Pad Layout: ¢ Packaging: BS be ¢ Soldering Conditions: 
scan pone Blister Tape, 3000 pes. per Reel (00) Chip Size 3216 : a (235°C, 7. Betew i215 G38) 
LEY 2.5 + 0.05 ¢ Approvals: oldering eat Resistance: 
_8 = E a FE | UL Recognized: File No. E peep e Solder Pad Layout: = Pais ene 
a a Spee een emerge epee Wave EHOW Blister oe eG pes. per Reel (00) 
 Wealee gee Ll 0.63+0.05 ,25+005, (250.05, ° Approvals: 
=: UL Listed: File No. E 67006 
° Ord cUL Listed: File No. E 67006 
raer- VDE: pending 


Information: Ll 0.63 + 0.05 


, ¢ 4100 Shirley Dr. ¢ Atlanta, GA 30336 « Tel: (404) 699-7820 ¢ Fax: (404) 699-9176 
Wi C KMANN U SA, IN C : e FaxBack: (800) 251-5490 « Web: www.wickmannusa.com 


B-1280 See us on the World Wide Web at http://eemonline.com EEM 1999 


4300 


PROTECTIVE COMPONENTS (FUSES, CIRCUIT BREAKERS 


4300 


Phoenix, Arizona 
2425 South 21st St. 
Phoenix, AZ 85034 

“ (602) 267-1111 
Fax: (602) 267-7070 


Northern California 
1026 6th Ave. 

Oakland, CA 94606 

@ (510) 835-1500 
Fax: (510) 835-0398 


Southern California 
1301 Olympic Blvd. 
Santa Monica, CA 90404. 
@ (310) 452-1229 
Fax: (310) 399-8600 


Loulsville, Kentucky 
842 South 7th St. 
Louisville, KY 40203 

@ (502) 568-8888 
Fax: (502) 589-9829 


Northwest 

12506 130th Lane NE 
Kirkland, WA 98034 

@® (425) 821-5454 
Fax: (425) 821-2929 


Austin, Texas 
9701 Dessau Rd., #204 
Austin, TX 78753 

® (512) 491-0101 
Fax: (512) 491-0111 


Miami, Florida 
4028 NW 25th St. 
Miami, FL 33142 

@ (305) 871-0071 
Fax: (305) 871-0072 


MASTER DISTRIBUTORS 


“Get It Faster From Master” 


CABINETS 
BUD 
Hammond 


CAPACITORS 


Surge 


SHEKERs 


Airpax 

Fuji 

Heinemann / Eaton 

Idec 

Master Electronics 

Siemens / Potter & Brumfield 
Siemens Energy & Automation 
Wieland 


a soe 
ADE 
Amphenog§,, Ye 

Curtis 7 

Custom Sonnector 

Kings Gonnectors 
Master£lectronics 
Panduit 

Pomofja 

Siemerig / Potter & Brumfield 
Precicdgjact : 

Switchcf. 


ae 
Wieland ” 


STARTERS, 


Deltrol “hithlag 


4 


ny 


Fuji ig Clara, hn, 


Furnas 
Siemens Energy & Automation 


COUNTERS 
ATC 

Curtis Instruments 
Hecon 

IvO 

Kessler-Ellis 
Master Electronics 
Omron 

Redington 
Sodeco/Maxmar 


International Rectifier 
Surge 


FANS 
Aromat / NIAS 
ETRI 

EBM / Papst 
U.S. Toyo 
Qualtek 


ETS IND hed ates 
% Mtl defi apy CMa 
ome htt hth 


dee ee aN, ag n CGF ft / M S D 


FILTERS 


Curtis 


Bussmann 
Ferraz 
Littelfuse 
USD 


INDICATOR 
LAMPS & LED’S 
IDI 

JKL 

Ledtronics 

Lighting Components 
Lumex 

Sylvania 


HEAT SINKS 


efield 


PHOTO & PROX 


Agastat 
Electro 

Idec 

Omron 

Opto Switch 
Skan-A-Matic 


PLC’s 
Fuji 

Idec 
Omron 


POTS 
RESISTORS 


Bourns 


one 
Surge 


% 


Deltrol 
Dormeyer 
Guardian 


TERMINAL 
BLOCKS 
Auguat / RDI 
T&B / Buchanan 
Curtis 

Kulka / Marathon 
Magnum / USD 
Marco 

Riacon / RIA 
Siemens Energy & Automation 
USD 
Vernitron-Beau 


Weidmuller 
Wieland 


RELAYS 
Aleph International 
Allied Controls 
American Zettler 
Aromat / NIAS 
AT&T 

C.P. Clare 


Communications Inst. (C11) 


Coto 
Crydom Controls 
Deltrol 
Elec-Trol 
Fuji 
Genicom 
Gentron 
Gordos 
Guardian 
Hamlin 

Idec 

Line Electric 


Master Eleetfonics 


“tbe “ty 


MEG en 
Midtex fe” d 


Omron 4 
Siemens / Potf€r & B 
Schrack Pe 


Sigma 


Solid State Optronics 


Struthers-Dunn 
Takamisawa 
Teledyne 
Theta-J 
Triridge 
Wieland 


EGblemeny 
Biddle ‘ale, Si 


Fluke 4 


Tektronix 


TIMERS 


Agastat 

Amperite 

Aromat / NIAS 
ATC 

Bourns 

Crouzet 

Curtis Instruments 
Guardian 

Idec 

Industrial Timer 
Magnecraft / MSD 
Master Electronics 
Midtex 

Omron 


, ¢Simpson Electric 
SOLENOIDS 4), 0" 


Siemens / Potter & Brumfield 


Syrelec 


SWITCHES. 
Apem 

Aromat / NAIS 
Augat/Alco 

Bourns 

C&K 

Cherry 
Cutler-Hammer / Eaton 
EECO / Transico 
Electro-Mech 

Fuji 

Idec 

McGill 

Microswitch 

Omron 

Oslo 

RAFI / C&K 

Siemens Energy & Automation 
Switchcraft fin 
Tschudin & Hid % 
Unimax/C&K 


th 


csroniitns 


Brumfiiyd Pelton r 
y Dormeyer ¥ 
Siemens Energy ’. Autonréétion 4 


Idec 


Omron “## A 

Power One 

Siemens ‘Energy & Automation 
SL Waber 

Sola 

Stancor 

Superior 

Boor 


PrvbLite 
WIR RF ane RING 
A C4 RE 


Alpha 

Arrow Hart / Cooper 
Belden 

Birtcher 
Buchanan 
Commscope 
Crouse-Hinds 
Harvey Hubbell 
H.H. Smith 
Insultab 
Manhattan 
Panduit 

Pomona 

Thomas & Betts 
Tyton / Hellerman 
Wakefield 
Wieland 


“MASTER DISTRIBUTORS Is Your Best Source for...” 


Heinemann*® 


Teh cooker 


Bussmann 
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SL 1011 SERIES (Gas Tubes) ELECTRICAL CHARACTERISTIC’ Bec, OUTER RATING? 


@ Insulation Resistance: 
10,000 Megohm Min. 

M@ Capacitance (1 MHz): 1.0pF 
Max. 1.5pF Max (YX) 

: @ Impulse Discharge Current 

STO; B090 an o0e at 8/20us: 10 impulses at 

SL1011B145 145 + 20% 1OKA. Single Impulse at 

SL1011B230 230 + 15% 20KA. | 

SL1011B250 250 + 15% | ) : , m@ YX Suffix: Impulse 


SL1011B300 | . 300+15% Discharge Current at 


; 515% 1 i | 8/20us: 10 impulses . 
SL1011B350 350415% | | | | at 15KA, Single 


SL1011B400 | 400+ 15% : , 
$L1011B470 470 + 15% | | | | impulse at 20KA. 


YX SSUFFIX MODEL 
SL1011BO90YX 10-110 
SL1011B145YX_ 115-175 
SL1011B230YX 180-280 
$L1011B250YX 200-300 
SL1011B350YX ° 290-430 


For DC Holdover Voltage specifications, see Definitions on Page 8. All parts UL497B iecognized (File #128662 aaa YX suf model which is parang): UL 1449 and CSA certification also available. 
Contact World Products for more information regarding approvals. 


Type A (Suffix A-8T) Type B (Suffix B-8T) - one C (Suffix C-T) Type YX (Suffix YX) 
3022 6.0 = 0.2 Os = _ ‘~ +0.2 080.3 2020.5 

(1.18 + 0.08) (0.236 + 0. 008} (1.18 4 08) " . ; | : - (0. ee * 0. 008) | @ (0.315 = 0.012) (0.787 + 0.02) 
wo { | | 2 0.8 ab | | | 4 ° 
= 908 oo Vi 6037) SC . re 
@ (0.03) Be ' ; ae 
| | 7. . A 4 | : 

8,820.3 aa 


(0.346 * 0.012) 


SL1021 SERIES (Gas Tubes) _ELECTRICAL CHARACTERISTICS @ 25°C | OTHER RATINGS 
Nighi AD M@ Insulation Resistance: 
10,000 Megohm Min. 
m@ Capacitance (1 MHz): 0.8pF 
Max (Line-to-Line) 1.5pF 
~ Max (Line-to-Ground) 
Impulse Discharge Current 


$L1021B090 


90 + 20% 


$L1021B145 145 + 20% 

SL1021B230 930 + 20% at 8/20us: 5 impulses each 
$L1021B250 250 + 20% Side at 10KA. Single impulse 
$L1021B300 300 + 20% - each side at 20KA. | 


$L1021B350 350 + 20% 
$L1021B400 400 + 25% 


For DC Holdover Voltage specifications, see Definitions on page 8. All parts UL497B recognized (File #£128662). UL1449 and CSA certification also available. Contact World Products for more 
information regarding approvals. 


:  D. : Fail Safe Devices 
Type C Saad oul Tyne P and § (Suffix P-17 and § -11) All dimensions are nominal except where mentioned. 


gees 9 (0.018 0.012 aie, Dimensions expressed in millimeters (inches). 
. ax. 7 r 
ee eeu | —__—_—— Type CF (Suffix CF-T) Type RW (Suffix RW-17) 
get 10.5 20.5 0820.3 
ef (0.413 + 0.02) 9 (0.315 # 0.012) 
Type R and M (Suffix R-1T and M -1T) " —— uk _ 
“fe = (0.039) ao oe 
(0.413:2 0.02) Ra or niin 
al : I — oe nk 
P 25.5203 " ——- © 
deeesos P= Pare 
(0.26 + 0.012) 4.420.3 
(0.173 = 0.012) 
Type X (Suffix X-1T) | ee 
[2 8 wore? 0.08) ny 3 p one) ee . er S02 Is ne 2) 
48 Mm 
tl aa lk | 
oe “(er7a e001 — g 
a. nes aod no 
ow 
“Type T (Suffix T-1T) = | ek 
i} 


4.420.3 
(0.173 = 0.012) 


t 


1522 
(0.591 2 0.08) 


Bt0 —> 
@ (0.039) 


+ ot 
@ (0.039) 


(0.236 + 0.02) 


SEE OUR OTHER DATA PAGES IN SECTIONS 
Me WORLD PRODUCTS INC. 1500, 1850, 2460, 4700 AND 4800 
4209 19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 | 


(0.173 0.012) 


Internet: www.worldproducts.com « E-Mail: mbeynon@worldproducts.com 
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$L1122-090RCIT 70-120 


$L1122-200RCIT 140-250 
§$L1122-260RCIT 210-350 
$L1122-450RCIT 420-600 
*Measured using test based on ITU (formerly CCITT) K12. 
Outline Dimensions 


All dimensions are nominal except where mentioned. Dimensions 
expressed in millimeters (inches). 


(oper Nast) Method Of Operation (Typical for SL1122-200RCIT) 


| - i CCT Diagram 


7 Typ. 
{0.276 Typ.) 


e@ 8.1 Max 
@ (0.319 Max.) 
OO 


ELECTRICAL CHARACTERISTICS @ 25°C 


50Vde = 1 x 10 

120Vde = 1 x108 
175Vde = 1 x 108 
400Vdc = 1 x 108 


The voltage of the Gas Discharge Tube is set below the voltage breakdown of 
the silicon TVS diode. Under slow ramp up rates (i.e. <100v/msec) the DC 


_ breakdown of the Hybrid is determined by the DC breakdown of the Gas 


Discharge Tube (typical 180v). As the ramp rate of the transient increases 
further, the dv/dt switching delay of the Gas Discharge Tube causes an 
increase in the level of let through voltage before breakdown (normally around 
400V for ue Use In this instance the TVS diodes clamp the voltage (at 
typical 200v) until the Gas Discharge Tube has had sufficient time for the gas 
to eee therefore breaking over and diverting the remaining energy in the 
pulse. 


GDT Only Hybrid 


500 


1KV/psec 


1KV/psec 


Coen ewes we cnenn ceemenanenseusessenensee 


S$L1001L230 1.5 184-276 
SL1001L300 1.5 250-350 
UL and CSA pending. *CCITT-47441 test method. 
Part Number Suffix Guide 


All dimensions are nominal except where mentioned. 
Dimensions expressed in millimeters (inches). 


SL1002 SERIES (Gas Tubes) 


UL497B recognized (File #£128662). UL 1449 and CSA pending. *CCITT-47441 test method. 


$L1002A230 1.5 184-276 500 >135 3. ) 10 x 109 @ (0.236 = 0.008) 
$L1002A300 1.5 250-350 700 >135 se) bs) 10 x 109 | 


Part Number Suffix Guide 
All dimensions are nominal except where mentioned. 
Dimensions expressed in millimeters (inches). 


SL1003 SERIES (Gas Tubes) 


$L1003A230 184-276 
SL1003A260 210-310 


Type C (Suffix C-T) 


(0.177 « 0.008) 
> 


0620.2 


© (0.236 0.008) 


Type C (Suffix C-T) 


ELECTRICAL CHARACTERISTICS @ 25°C 


4.5 +0.2 
(0.177 0.008) 
«> 


26+0.2 


© 


10 x 109 
10 x 109 


$L1003A300 250-350 
UL and CSA pending. *CCITT-47451 test method. 
Part Number Suffix Guide 


All dimensions are nominal except where mentioned. 
Dimensions expressed in millimeters (inches). 


10 x 109 7 
Type C (Suffix €-T) _ 008 oll < EE 


0 6.1 Max 
© (.24 Max.) 
| | 
= 
a. | 
ig 


SEE OUR OTHER DATA PAGES IN 
« WORLD PRODUCTS INC. SECTIONS 1500, 1850, 2460, 4700 AND 4800. 
19654 8TH ST. EAST, SONOMA, CA 95476 PHONE (707) 996-5201 FAX (707) 996-3380 
Internet: www.worldproducts.com - E-Mail: mbeynon@worldproducts.com 


EEM 1999 For manufacturers’ sales offices, see yellow pages B-1283 


4500 = RELAYS —“‘“CS™SC*sSCSCSCSCS 


The fastest way to find 
the exact relay you need 


YAM % 


SUG STATE RELA 


CcAY BOM 


S$ 


EK ZARA 
semaines AK LOSI ance 


a: 
- a 


AY st 
cay 20 M 
OSSTR EAD Bae 


cer yao 


FORM SS BOURT BRIE SEWK?, 


ben c9net nsnncdeed 2 

CHV SOM 

PRR NE RII TE SOAR ELE 
PRR 


Crydom is your single source for Controllers/Avodliary Or call 800-8 CRYDOM 
pies solid — ae Function Modules (827-9366) to talk to a 
il ake pascie pipers dea = Soft-Start and Time Delay product specialist. Or get 
a eras = Linear Proportional Controller complete product specs Vla 
Solid State Relays = Temperature Controller your fax (888) 267-9191. 
= AC&DC Output ‘quid Leve CRYDOM 
m= PCB, DIN aie Mount Liquid Sensors 9525 Chesapeake Drive 
High Surge Ratias = Vertical or Horizontal San Diego, CA 92123 
= Triac, SCR or Mosfet : sleeves ae r (619) 715-7200 
. = Color- astics for Specific : : 
ee Gee. Dene ee eee ee a 5 ae (888) 267-9191 
= Dual/Quad Configurations = 3-100 Watt Switching pecs: 
= FormA &FormB Power Modules Pen Ge AE http://www.crydom.com 
; ; = SCRDiode Modules 
Heatsink & DINRail m Wide Range of Circuits and Crydom Quality 
= Complete Line of Standard Ratings (up to 170 Amps) “% MT DI 
Heatsinks and Safety Covers. = Compact Packages, PCB and ae Pay 
= DIN Rail Mount Packages for Panel Mount. a UL GA = VDE product 
PCB and Panel Mount Relays . ante ere rere ft 
= Excellent choice for replacing I/ 0 Modules Manufacturing Facility a 
Mercury displacement relays. = Industry Standard Packages 
‘ = Mounting Boards Available 
High Voltage Reed Relays u Photo Isolated, Noise-Free 
= Rated up to 15,000 Volts “Output Interface’ Seer Ere 
= RF Reed Relays (DC - 30MHz) = “Input” Interface - Load or Sensors Y 
= DIP Reed Relays to Microprocessor or Computer- Cr JOM 
= SIP Reed Relays Based Logic Level Systems. 


Control over power 
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(CGM Feed pelays-4500 


RELAYS 


fmemaiowicon eros | |v | | | | iy | jy iv iv iv | jv ivi fy 
[Aloo Gop. ero |] |} aE 

2 
[American Zettier — [Betzo7 | [| TY TT 
Amperite Company, inc{B+1302 | | TY TTY TY TT 
A 
‘cane Outer ——_ferrore || | on 
[GR Magnets, c_feetaes || |v] ee 

[Gruretcorp. _[e-reas | | Vv [| |v | ae oe Se Se 
erydom  fBetsad | OEY TY TT YY 
Deltro! Controls fBeisz2 [| 6] of | v v V py V 
Elerodyre Inc [a-tous | | |_| | ce eee aaa 
Fujitsu Takamisawa 

pnotare jew | | tv | | | fy | Tt | | | 
Greenwich Electronics /B1348 | ee eee ieee Soe a ee y a V a Y 7 
Hasco Components 

ie Cae. PMS Uaae te ee ee en i Se 
consweone™ ers) | | | | ty | tw | 
International 

ee ee aE 
Technology Corp. B-1362 V* V* \* * * \* \ 
Logitek, Inc. Bee eS ee ee ae eS y 

* MIL Spec. 
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Stetron 
International, Inc. Be1431 
T-Bar Data 
Switch Corp. B-1439 
Teledyne Relays B1440 | | 
Yaskawa Electric 
America, Inc. B-1449 V 


* MIL Spec. 


Magnecraft Electric 
omen lero |v fe |v | of fy fy a vf 
Master Electronic 
owas few fy | tv | fv ie fy] fv iv{ fv} [fa 
Matrix Systems Corp. [B1397 | ¥_ | vo [ ¥ | of | | | tT 
B-1398 ma pe YP 
National Controls Corp.| +1400 [aaa nee (a (Ra eee (Peers (MR a (eS | 
[NECElectronics inc. [Be14o1 | | | TT | EY TY PY PY TY TY 
[Omron Electronics, Inc.) Be1406 | | | YT fT EY TY PY TY TY 
Ross EngineorngcoplBiais{ | | | | ~«j{ ivi fiv¥{vi{ | | | [v_ 
reamocnesinc. fee] | | | | ot | TT 
Semitronics 
coon jae | | tf fy | | | | fT hE TT 
= =e eh ote 
Electromechanical 
Components, Inc. B-1417 V v V y V . V v . V v Vv 
Solid State Optronics | B+1432 aa ae ee (| a 2 a a ee 
Stancor B+1436 fea a ee [ei Ls a 
faa a ee ee [ie (Eom ine eae 
= = P| fe fe 
Lo = P| tt fe 
ieee 


v fy \ 
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4500 


RELAYS _ 


4500 


LLL 
LZ 


Vee 


OE 


Phoenix, Arizona 
2425 South 21st St. 
Phoenix, AZ 85034 

@ (602) 267-1111 
Fax: (602) 267-7070 


Northern California 
1026 6th Ave. 

Oakland, CA 94606 

@ (510) 835-1500 
Fax: (510) 835-0398 


Southern California 
1301 Olympic Blvd. 
Santa Monica, CA 90404 
@ (310) 452-1229 
Fax: (310) 399-8600 


Louisville, Kentucky 
842 South 7th St. 
Louisville, KY 40203 

@ (502) 568-8888 
Fax: (502) 589-9829 


Northwest 

12506 130th Lane NE 
Kirkland, WA 98034 

@ (425) 821-5454 
Fax: (425) 821-2929 


Austin, Texas 
9701 Dessau Rd., #204 
Austin, TX 78753 

B (512) 491-0101 
Fax: (512) 491-0111 


Miami, Florida 
4028 NW 25th St. 
Miami, FL 33142 

@ (305) 871-0071 
Fax: (305) 871-0072 


CABINETS 
BUD 
Hammond 


CAPACITORS 
Surge 


CIRCUIT 
BREAKERS 

Airpax 

Fuji 

Heinemann / Eaton 

Idec 

Master Electronics 

Siemens / Potter & Brumfield 
Siemens Energy & Automation 
Wieland 


CONNECTORS 
& SOCKETS 


Wdiewittpe ren Wa 
H, Wtedad tly 
3M Mapty, ty Wtpysedittty AA AAAI Meanie, 


ADC 1 
Amphenof,, 

Curtis i 
Custom £onnector 
Kings Gonnectors 
Master€lectronics 
Pandui if 

Pomona 

Siemeris / Potter & Brumfield 
Precicdigtact 
vrs 
Vernitro pBeau 
Wieland * by, 


CONTA 
STARTE 


Deltrol 


oR! 


FILTERS 


Curtis 


FUSES 


Bussmann 
Ferraz 
Littelfuse 
USD 


INDICATOR 
LAMPS & LED’S 
IDI 

JKL 

Ledtronics 

Lighting Components 
Lumex 

Sylvania 


LPM TE 


PHOTO & PROX 


Agastat 
Electro 

Idec 

Omron 

Opto Switch 
Skan-A-Matic 


PLC’s 
Fuji 

Idec 
Omron 


POTS & 
RESISTORS 


Bourns 


Fuji “aaa Clarostati, 


Furnas 
Siemens Energy & Automation 


COUNTERS 
ATC 
Curtis Instruments 


Kessler-Ellis 
Master Electronics 
Omron 

Redington 
Sodeco/Maxmar 


DIODES 


International Rectifier 
Surge 


FANS 
Aromat / NIAS 
ETRI 

EBM / Papst 
U.S. Toyo 
Qualtek 


MEC “ny 
Ohmite 
Surge 


SOLENOIDS 
Deltrol 

Dormeyer 
Guardian 


TERMINAL 
BLOCKS 
Auguat / RDI 
T&B / Buchanan 
Curtis 

Kulka / Marathon 
Magnum / USD 
Marco 

Riacon / RIA 
Siemens Energy & Automation 
USD 
Vernitron-Beau 


Weidmuller 
Wieland 


kefield Vs 


MASTER DISTRIBUTORS 


“Get It Faster From Master” 


RELAYS 
Aleph International 
Allied Controls 
American Zettler 
Aromat / NIAS 
AT&T 

C.P. Clare 
Communications Inst. (C11) 
Coto 

Crydom Controls 
Deltrol 

Elec-Trol 

Fuji 

Genicom 

Gentron 

Gordos 

Guardian 

Hamlin 

Idec 

Line Electric 


“Magnegratt / MSD 


Master Electronics 
Mi 


Omron Ri 
Siemens / Po re Brumffyd 
Schrack 


SWITCHES. 
Apem 

Aromat / NAIS 
Augat/Alco 

Bourns 

C&K 

Cherry 
Cutler-Hammer / Eaton 
EECO / Transico 
Electro-Mech 

Fuji 

Idec 

McGill 

Microswitch 

Omron 

Oslo 

RAFI / C&K 

Siemens Energy & Automation 
Switchcraft fitin, 
Tschudin & Heid Ly 
Unimax / C&Ky y 


TRA SFORMERS & 
ER SUPPLIES 
dE 


Petron 


yA. Dormeyer 


Siemens Energy é g Autoniation Idec 


Sigma 

Solid State Optronics 
Struthers-Dunn 
Takamisawa 
Teledyne 

Theta-J 

Triridge 

Wieland 


EQUIPMENT, . 


Biddle 


Fluke ny “dy 


“Simpson Electric 


~ Triplett 
Tektronix 


TIMERS 


Agastat 

Amperite 

Aromat / NIAS 
ATC 

Bourns 

Crouzet 

Curtis Instruments 
Guardian 

Idec 

Industrial Timer 
Magnecraft / MSD 
Master Electronics 
Midtex 

Omron 

Siemens / Potter & Brumfield 
Syrelec 


Microtrar’ ie 
Omron 4/4 
Power One 
Siemens Energy & Automation 
SL Waber 
Sola 
Stancor 
Superior 
Tamura 
az 
“ty Triad 
“Yrroait 


WIRE, WIRING 


HARDWARE 
Alpha 

Arrow Hart / Cooper 
Belden 

Birtcher 

Buchanan 
Commscope 
Crouse-Hinds 
Harvey Hubbell 
H.H. Smith 

Insultab 

Manhattan 

Panduit 

Pomona 

Thomas & Betts 
Tyton / Hellerman 
Wakefield 

Wieland 


ORDERS PLACED BY 5:00 P.M. ARE SHIPPED THE SAME DAY 
“MASTER DISTRIBUTORS Is Your Best Source for...” 
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4500 | RELAYS 7 4500 


“ALEPH INTERNATIONAL 


—Reep Re ays 


SURFACE MOUNT REED RELAYS 


Lseries * Mseries © LJid1A [o][5]B WwW, SMT 
1X .24x .23in. .71x20x.17 in. 
18x6x6mm. 18x5x4mm 


1026 Griswold Avenue ¢ San Fernando, CA 91340 
Telephone: ae ee ¢ (818) 365-9856 
7 Fax: (818) 365-7274 


' 


process compatibility 

e Ultra miniature size 

Power-B: 10W C:3W (1C) 

Nominal coil voltage—5V, 12V 

Contact form—1A, 1B, 1C 

Termination —J: J-lead G: Gull wing 
L: Sensitive coil M: Electrostatic shield 


h 


DIP REED RELAYS 


8PIN DIP / DA « DB series 
15 xX .28 x .26 in. 
19x7x6mm 


¢ DIP transfer molded package ¢ Standard DIP footprint 
DBI1A [o][5] B W (D)_ ° Miniature size ¢ Various contact configurations 


D: Diode (optional) ¢ UL Models Available 
X: Magnetic shield (optional on DA1A, 
DB1A, DB1C, DF1A) W: Standard 
Y: Electrostatic shield (optional on DB1A, DB1C) 
Z: Magnetic & Electrostatic shield (optional on DB1A, DB1C) 
Power-B: 10W C:3W(1C) D: 50W (Mercury) 
N: SOW (Mercury high speed) 
Nominal Coil voltage—5V, 12V, 24V 
Contact form—1A, 2A, 1B, 1C 
A: 8-pin DIP with pin #13 not connected 
B: 8-pin DIP F:4-pin DIP _ 


4PIN DIP / DF series 
75 xX .28 X .26 in. 
19x7x6mm . 


SIP REED RELAYS 


e Ultra miniature size e UL Models Available 


es oe een | DGIA [o][s] B W (D)_ « Industry standard footprint 

/6X.28xX .28in, | ~t——_——. D: Diode (optional) 

19x7x 7mm SIP / DH series W: Standard | 
75x.20x.21in. | 


19x5x5mm 


X: Magnetic shield (optional on DG1A,DE1A) 
Power—B: 10W D: SOW (Mercury) 

N: 50W (Mercury high speed) 

Nominal coil voltage—5V, 12V, 24V 

Contact form—1A, 1B 

H: Ultra miniature G & E: Standard size 


olka e Various contact configurations *« UL Models Available 
91 x .28x .30in. SG 1A [o][5]A WJ . g 


¢ Up to 4000VAC isolation 
23x7x7 mm D: Diode (optional) 
W: Standard X: Magnetic shield (optional on SG 
series, standard on SE series) 
Power—A: 10W F:3W(1C) E: 50W (Mercury) 
Nominal coil voltage—5V, 12V, 24V 
Contact form—1A, 1B, 1C 


SIP / SD series sD1A [o|[S5]A W J ° UL Models Available POON, “Nee mericgnene 
1.00 x .35 x .37 / 1.20 x .40 x .42 in. W: Standard X: Magnetic shield (optional) 
25x 9x9/30x 10 x 10 mm Y: Electrostatic shield (optional on SD1A) 
Z: Magnetic & Electrostatic shield (optional on SD1A) 


Power—A: 10W C:50W_ D: 25W (high voltage) 
C: 3W (1C) 

Nominal coil voltage—5V, 12V, 24V 

Contact form—1A, 1C 


CURRENT SENSING RELAYS 


a 


Be1288 For manufacturers' sales offices, see yellow pages EEM 1999 


¢ For telephone line sensing ¢ Optional magnetic 


aie ' PCS [2][0]7 2-1 ¢ High Coil-to-Contact shielding 

PCS aus , 16 Ocoi insulation 4000 VAC ¢ 300 mA max coil current 
-1:6 Qcoil é hice : 

1.1x 59 x .60 In. 28 Qcoil ° Choice of coil resistances ¢ 14 mA nominal current 

29x 15x15 mm 3:4 0 Q coil ° Dual coil models available 


Free evaluation samples and design assistance to qualified OEM Designers 


4500 RELAYS 4500 


1026 Griswold Avenue ¢ San Fernando, CA 91340 
Telephone: (800) 423-5622 ¢ (818) 365-9856 


ALEPH INTERNATIONAL 


Fax: (818) 365-7274 
Reeo Retays 
ULTRA COMPACT REED RELAYS 3 
Diet ZA TA LOIS]N 2 ma gS i 


78 x.20 x.23 in. /20x5x 6mm 
ZM series X: Magnetic shield (standard on ZF series) 
78 x .24 x .26 in. /.20 x 6x 7mm fecal Z: Magnetic & Electrostatic shield 
. | (standard on ZA,ZC, ZH, ZM series) 
<< Power—A: 10W C:3W(1C) N: 50W (Mercury) 
~—, Nominal coil voltage—5V, 12V 
ie Contact form-1A, 1C 
¥ ZA: General applications ZC: Contact form—-1C 
JF series ZF: Magnetic shield only ZH: RF applications 


98 x .30 x .30 in/25 x 7x 7mm ZM: Stable high speed operation 


. between 0 to 200Hz 
E CONO- OPEN REED RELA YS ¢ Industry standard package e Open frame and 
PB (PC) 1A,1C series e Various contact configurations |§ encased package 
fies x us x .39 In./30 x 9x 10 mm p Bia [o [5] AWE ¢ .10" & .15" Grids Available e UL Models Available 


E: Side coil termination G: End coil termination 
W: Standard X: Magnetic shield (optional) 

Y: Electrostatic shield (optional) 

Z: Magnetic & Electrostatic shield (optional) 


i eP Power-A: 10W C:50W _D: 25W (high voltage) 
pee F: 3W (1C) E:50W (Mercury) 
PB(PC) series |! Nominal coil voltage-5V, 12V, 24V 
1.18 x .47 x .39 in./30 x 12 x 10 mm Contact form-1A 2A,1B,1C, 2B, 2C, 3A Types are available 


PB: ECONO type (with plastic case) PC: OPEN frame 


¢ High voltage contacts §¢ High Coil-to-Contact breakdown 
PG 1A, 1B series 
3.0 x 1.37 x 1.14 in. PGiA [o}[5] [H | W (2K~6KVDC) (10K~15KVDC) 


76 x 35 x 29 mm | | Breakdown voltage (open contact)-H: 5KV_ J: 10KV 
K: 15KV M: 10KV (high power—300W) 
Nominal coil voltage—5V, 12V, 24V 


Contact form-1A, 1B, 2A, 2B, 1D (1A & 1B type) 


PG 2A, 2B, 1D series 
3.0 x 2.36 x 1.14 in./76 x 60 x 29 mm 


65 x 20 x 23 mm H:5KV J: 10KV  K: 15KV 
Nominal coil voltage—5V, 12V, 24V 


PM series 
2.5 x .79 x 90 in. PM IA 7” lH] Ww | Breakdown voltage (open contact)— 


Contact form-1A 
Model # 
Bean eo eee 
aWea ax puil-in 
HYR 9004 ee | 40 | 9: high 1.R./7: high speed 
90: Mercury switch / 50: 50 mm glass length 
40: 40 mm glass length _ Mercury Wetted Switches 
Leation awitehes 20: 20 mm glass length / 10: 10 mm glass length 
General wl aoa High Voltage breakdown switches HYR 9001 
Switching power rating of 10-15 watt. — Breakdown voltage rated from 1,000 up to 15 KV. (General purpose) 
*UL Listed Vacuum internal atmosphere for high dielectric YR 9001-1 > ————age=>5————. 
HYR 1532* > ————«==»-———___ withstand voltages. A dooe 
aS a 


HYR 2001* > ————e = -HYR 1559* > (High insulation resistance) 


ae : one SS a Sa 
HYR 2031.3 See ee Olei2 HYR 9003. > ———= eee 


HYR 5006 > i 
eee HYR5007 > ——@=— ies aaa 
HYR 5051) >———ao=———=———=>— High power switches Neel ierale speed) 
"C" ewi Switching power rating between aa wee 
Form "C" switches ; (High insulation resistance) 
Seubs Dene, single ee a 70 watt ENO 
ole double throw 15315 SS 
P ( ” (for 110VAC) Precision Hg Tilt Switch. For 


HYR 1554 3 eas ge aad 
Z ae = a Sn acceleration, tilt and vibration sensing 
HYR 1555 3 => HRS Uae) | 7 | 7 , 


HYR 4003, > ss —— HYR 2018 ES 
(for more than 220VAC) 


Free evaluation samples and design assistance to qualified OEM Designers 
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| 35 Royal Road - Flemington, NJ 08822-6000 | 
| Altech Corp. Phone (908) 806-9400 - Fax (908) 806-9490 - www. altechcorp.com 
AS 
ais DOLD SAFETY MODULES 


Safety Modules are a mandatory requirement of European Machinery Directive EMD 89/392 EEC. This requirement is for risk reduction purposes in order to aroieet 
personnel and machinery. Built for the International Market and Global Machine i all fail-to-safe modules are designed with Dual Logic Circuits, each of 
which provides a safety function carried out by safety relays 


with forced guided contacts. G «G (UL) GP h @ © G) Az Bb 


Safety Module Selector Guide USA CANADA GERMANY SWITZERLAND SWEDEN DENMARK GERMANY 
Application Features 

BN 5983 . 

s Emergency Stop Module e Coil Voltage: 24, 48, 110, 127, 230, 240V AC, or 24V DC 
Safety Gate Monitor e Max. Switching Current: 10A 


e Max. Switching Voltage: 415V AC, 250V DC 
¢ Dimension: 100mm 

e 3 NO output contacts 

e LED indicator for channels 1 and 2 

e Quick disconnect terminal strips 

¢ Front mounted fuse (optional) 


BD 5987 


Emergency Stop Module ® =n diet ri ae 230, 240V AC, or 24V DC 
: e Max. Switching Current: 

Safety Gate Monitor ¢ Max. Switching Voltage: 250V AC, 250V DC 

¢ Dimension: 45mm 

e 2 NO output contacts 

e LED indicator for channel 1, channel 2, and line voltage 

e Internal overvoltage protection with auto-reset 

e Line fault detection at ON pushbutton 

e Cross fault detection (optional) 


BO 5988 
. e Max. Switching Current: 
Safety Gate Monitor ¢ Max. Switching Voltage: 250V AC, 250V DC 
¢ Dimension: 100mm 
¢ 6 NO output contacts 
¢ LED indicator for channel 1, channel 2 and line voltage 
e Internal overvoltage protection with auto-reset 
¢ Quick disconnect terminal strips 
e Line fault detection at ON pushbutton 
¢ Cross fault detection (optional) 
¢ Time delay optional 


BD 5935 
Emergency Stop Module e oo yin ae he Ne 230, 240V AC, or 24V DC 
; e Max. Switching Current: 
Safety Gate Monitor * Max. Switching Voltage: 250V AC, 250V DC 
e Dimension: 45mm 
e 3 NO output contacts 
e LED indicator for channel 1, channel 2 and line voltage 
e Internal overvoltage protection with auto-reset 
e Quick disconnect terminal strips 
e Line fault detection at ON pushbutton 
e Cross fault and auto-on selection switch located behind front panel 


BD 5985N 
i e Coil Voltage: 24, 42, 110, 230, 240V AC, 24V DC 
palehy Gatemeuilor e Max. Switching Current: 10A 
e Max. Switching Voltage: 250V AC, 250V DC 
¢ Dimension: 45mm 
e 2 NO output contacts 
e Internal overvoltage protection with auto-reset 
e Gate closing time 3s 


BD 5980N 
2-Hand Safety Module ¢ Coil Voltage: 24, 42, 110, 230, 240V AC, 24V DC, 24V DC+ AC 
e Max. Switching Current: 10A 
e Max. Switching Voltage: 250V AC, 250V DC 
¢ Dimension: 45mm 
e 2 NO output contacts 
e Internal overvoltage protection with auto-reset 
e Simultaneous input closing demand of 500 ms 


BN 3081 | 
Extension Module e Coil Voltage: 110, 230V AC, UC 24V 
e Max. Switching Current: 10A 
e Max. Switching Voltage: 415V AC, 250V DC 
e Dimension: 100mm 
¢ 7 NO output contacts 
e LED indicator for channels 1 and 2 
e Quick disconnect terminal strips 


B-1290 See us on the World Wide Web at http://eemonline.com EEM 1999 


4500 RELAYS 4500 


35 Royal Road « Flemington, NJ 08822-6000 

Altech Corp. Phone (908) 806-9400 » Fax (908) 806-9490 ¢ www.altechcorp.com 
aX 

@— DOLD SAFETY RELAYS 


Safety Relays with forced-guided contacts are the core components for safety devices and are indispensable when designing safety circuits. Safety 
devices are designed to protect both man and machine as demanded in OSHA CFR 1910 Regulations, “General Requirements for All Machinery”. 

This is a mandatory requirement of the European Machinery Directive EMD 89/392 EEC. DOLD Safety Relays are approved for use in safety applications 
to IEC 60204,EN 60204, DIN/VDE 0113 as used in the: Emergency Stop, Safety Gate, 2-Hand Safety, Light Curtains, Safety Mats, etc. 


Sao do WwW @ 


GERMANY SWEDEN SWITZERLAND USA CANADA 


Safety Relay Selector Guide Note: te following measurements are in millimeters. To convert to inches, divide by 25.4 
OA/OW5669 


~<—- max 25.5 mm - 


¢ Contact Arrangements: 1NO/1NC, 2C0, 2NO, 2NC 

¢ Contact Material: AgNi10+0.2ymAu 
AgCd0+0.2pmAu, AgNi10+5pmAu 

¢ Coil Voltage: 5, 6, 12, 20, 24, 48, 60, 110, 230V DC 

¢ Coil Power Dissipation: 0.7W 

¢ Maximal Switching Voltage: 110V DC, 250V AC 

¢ Maximal Switching Current: 8A 

e Mechanical Life: 50x106 operation cycles ¢ Ambient Temperature: -40...+60°C ¢ Weight: 15g 


0A5611 

¢ Contact Arrangements: 2NO/2NC, 3NO/1NC 

e Contact Material: AgCd0+0.2pmAu 
AgNi10+0.2pmAu, AgNi10+5pmAu 

¢ Coil Voltage: 6, 12, 24, 48, 60, 110, 230V DC 

¢ Coil Power Dissipation: 0.6W 

e Maximal Switching Voltage: 250V DC, 400V AC 

¢ Maximal Switching Current: 8A 

¢ Mechanical Life: 50x106 operation cycles ¢ Ambient Temperature: -25...+485°C ¢ Weight: 35g ee 


~<-—-——-— 30.1 mm ——-» 


¢ Contact Arrangements: 2NO/4NC, 3NO/3NC, 4NO/2NC 

¢ Contact Material: AgCd0+0.2pmAu 
AgNi10+0.2pmAu, AgNi10+5ymAu 

¢ Coil Voltage: 6, 12, 24, 48, 60, 110, 230V DC 

¢ Coil Power Dissipation: 0.8W-1.0w 

¢ Maximal Switching Voltage: 250V DC, 400V AC 

e Maximal Switching Current: 8A 

¢ Mechanical Life: 50x106 operation cycles ¢ Ambient Temperature: -25...+85°C ¢ Weight: 38g aa eee 


0A5601 
¢ Contact Arrangements: 2NO/2NC, 3NO/1NC | Bis Sion aan ose 

¢ Contact Material: AgCd0+0.2pmAu ; ——- 

AgNi10+0.2pmAu, AgNi10+5pmAu 
¢ Coil Voltage: 6, 12, 24, 48, 60, 110, 230V DC 
e Coil Power Dissipation: 0.75W 
e Maximal Switching Voltage: 250V DC, 380V AC 
¢ Maximal Switching Current: 10A = rm a i 
© Mechanical Life: 30x106 operation cycles 
¢ Ambient Temperature: -25...+80°C « Weight: 78g 


: A 
20mm = 10.08 mm t 


~«———-- 0.5 x 1mm 


<———~ 35.28 mm -——> 
——- 40.32 mm ------—»> 


~e 


—_——————— 67mm --- a ee 


OA5602 


<—_—-——--——— 64.4 mm - ~ ~~ -- - 2 - 


¢ Contact Arrangements: 2NO/4NC, <>} 126mm 
3NO/3NC, 4NO0/2NC 
° Contact Material: AgCd0+0.2umAu a a ce 


AgNi10+0.2pmAu, AgNi10+5)mAu 


¢ Coil Voltage: 6, 12, 24, 48, 60, 110, as 
230V DC ¢ Coil Power Dissipation: 1.0W cil pai eis eee ase. 
¢ Maximal Switching Voltage: 250V DC, 380V AC . 2 ee 
¢ Maximal Switching Current: 10A ¢ Mechanical Life: 30x106 operation cycles Seen rr eeneeenee 
¢ Ambient Temperature: -25...+80°C © Weight: 85g ane ON ear 
0A5603 ? pipe ne : 
e Contact Arrangements: 7NO/1NC, ane - piles . = 


6NO/2NC, 5NO/3NC, 4NO/4NC, 

3NO/5NC, 2NO/6NC ; a ' 
¢ Contact Material: AgCd0+0.2ymAu __ [20mm 10.08 mm fF ——}— ciel ee ace 

AgNi10+0.2pmAu, AgNi10+5ymAu J ee eal mie 
¢ Coil Voltage: 6, 12, 24, 48, 60, 


5.35 mm —»|—-—«— 25.20 mm —_» ate — 0.5x1mm 


110, 230V DC Scenes narece ae 
¢ Coil Power Dissipation: 1.25-1.65W <—___— 40.32 mm ——> 
¢ Maximal Switching Voltage: 250V DC, 380V AC Golo ee 
¢ Maximal Switching Current: 10A ¢ Mechanical Life: 30x106 operation cycles we 56.44 mm ————> 


e Ambient Temperature: -25...+75°C ¢ Weight: 95g Bes ee 
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4500 RELAYS _ 4500 


~) REED RELAYS 
From American Relays, Inc. 


Whether you’re looking for a REED RELAY that will 
meet FCC surge requirements, or a sensitive 
Low-Level REED RELAY to switch ATE signal... 


AMERICAN RELAYS HAS IT ALL 


High Quality — Low Price — On time Delivery 


Dry and Mercury Wet contacts 
With High Voltage, High Power or Low Level switching 


Standard or Specified to YOUR Application, 
AMERICAN RELAYS can build the REED RELAY you need. 


PACKAGE STYLES SWITCHING TYPE 


¢ Encapsulated - General Purpose Dry Reed 
¢ Open Frame ¢ Low Level Switching 
¢ Axial Leads «High Power’ + High Voltage 
-DIP -SIP ¢ Mercury Wetted Contacts 
¢ UL Recognized Relays Available 


SURFACE MOUNT SERIES 
OUTLINE DIMENSIONS 


SJ1A-1B 


-710 (18) 


SG1A (with coaxial shield) 


:710(18 


-04 


a .810(20.5) 
SJ1A (with coaxial shield) SG1A-1B SGI1C 
.710(18) | ee =, 
-O40 Si al pd Ga a ica . 
.6 
(1) BEE Ss OL sows 70 (20.5) 
(1) (1) 


4- .020x.010t 


Unit: inch (mm) 


Operate time max. (incl. bounce) * Miniature surface mount package 
Release time max. 0.5 ms 


Contact resistance max. (initial) 0.2 Ohms 0.2 Ohms * True SMT process compatible 


Breakdown voltage min. (cont-coil) 500 VDC 500 VDC « Sensitive coil 
insulation resistance min. 10'° Ohms 109 Ohms 


Life (low level) 3 x 108 Oper. 108 Oper. 
(rated load) 8 x 10° Oper. 2 x 10° Oper. 


PART NUMBERS AND OPERATING CHARACTERISTICS (@ 25°C) 


| __-PartNumber Coil Must Must Breakdown 
Contact Resistance Operate Release Contact Voltage 
Form J- Lead vpc vDCc Ratings VDC 


10 Watts 


* Coaxial shield for RF Switching 


1A 


with coaxial shield 


SJ051A00 
$J121A00 


SJ051A0B 
$J121A0B 


$J051B00 
$J121B00 


$J051C00 
$J121C00 


SG051A00 
$G121A00 


$G051A0B 
$G121A0B 


SG051B00 
$G121B00 


$G051C00 
$G121C00 


150 VDC 
0.5 Amps 


10 Watts 
150 VDC 
0.5 Amps 


For manufacturers’ sales offices, see yellow pages EEM 1999 
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i, American Relays, Inc. REED RELAY 

oe 10306 Norwalk Blvd., Santa Fe Springs, CA 90670 « Tel: (562) 944-0447 ¢ Fax: (562) 944-0590 INDEX 
TERMINAL CONTACT FORMS 

—neuavrvee | oescmprion | QD" | SRNTASTRSMS | moxace 


Epoxy encapsulated. Total Form A (1 to 6) 
Environmental protection. 1.000 x .100 Form B (1 & 2) 
ENCAPSULATED Wide range of contact forms 1.000 x .150 Form A/B (1 & 2) 


and coil voltages are available. Form C (1 to 4) 


Form A Latching (1 & 2) 


Durable glass filled polyester 
bobbin construction. Switch and 
coil leads are securely held with 
epoxy potting. Cost efficient 

plug-in type reed relay. 


Form A (1 to 4) 
Form B (1 & 2) 
Form C (1, 2, 3) 

Form A Latching (1) 


OPEN FRAME 
AXIAL 


T SERIES 


HIGH 
VOLTAGE 


MERCURY 


Rugged axial lead tubular relay. 
Nickel plated metal jacket 
provides magnetic shield. 
1.000” center formed leads 

are available. 


Form A (1 & 2) 
Form B (1) 
Form C (1 & 2) 
Form A Latching (1) 


Most economical, high perform- 
ance tubular relay. 

Completely sealed in a flame 
retardant plastic tube. 

1.000” center formed leads 

are available. 


Form A (1 & 2) 
Form B (1) 
Form C (1) 


50W contact rating. Available 
with encapsulated, open frame 
and axial lead packages. 


Form A (1&2) 


25W, 1000 VDC switching. 
2500 VDC breakdown voltage. 
Miniature size. Available with 

encapsulated, open frame and 
axial lead package. 


Form A (1 & 2) 


Mercury wetted contact relay. 
50W contact rating. Extremely 
long life expectancy. No contact 
bounce. Stable low contact 
resistance. 


Form A (1 & 2) 
Form C (1 & 2) 


WETTED 


Epoxy molded DIP reed relay. 
Logic compatible. Stable 
contact resistance. Fits 

all standard DIP sockets and is 
automatic insertion compatible. 


DIP 
.300 x .100 


Form A(1 & 2) 
Form B (1) 
Form C (1) 


DIP 

RELAYS 

SIP | 
RELAYS 


SPECIAL 


High quality economical 
Single-In-Line package reed relays. 
Epoxy encapsulated package. Form A (1) 
Various contact ratings are Form B (1) 


available. | Form C (1) 
UL recognized series available. 


Let us design reed relays for your Specific application. 
Special relays are cost competitive with 

standard relays in most cases. 

Consult the factory or your local representative 

with your specific requirements. 


RELAYS 
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4) American Relays, Inc. 


REED RELAYS 


410306 Norwalk Bivd., Santa Fe Springs, CA 90670 « Tel: (562) 944-0447 ¢ Fax: (562) 944-0590 


SINGLE-IN-LINE SERIES 
(S SERIES) 


-.940 .295 
ot (23.88) anes (7.49) 


j -020 


i (0.51) 


E ‘i 4 | -100 
| FORM C ONLY 

fi -200 ae 200 2 * 

Ae 08) fo. ei = aa 


DIA (SWITCH PINS), ees SQ. (COIL PINS) 


(3.81) 


ee 


e High Quality Low Cost Single-In-Line 
e Sturdy Bobbin and Encapsulated in a 
Polyester Case 


e UL Recognized (File #£ 104383) 
GENERAL SPECIFICATIONS 


_ Contact resistance: .150 ohms max. 
Operate time: ‘0.5 ms typ. 
Release time: 0.2 ms typ. 


Bounce time: (Form A & B) 0.25 ms typ. 
(form C, NO/NC) 0.5/1.5 ms typ. 


Insulation resistance: 10'° ohms min. 
(form A), 10? ohms min. (form C) 


Operating temperature: — 40° to +85°C 
Vibration: 20G (10 — 2000 Hz) 
Shock: 50G @ 11 ms duration 


DIP AND SIP REED 


RELAYS 
as 
(01R) 
12 67 
750 .280 
° (7.11) i 
015 .275 | -260 
(.38) (6.98) (6.60) 


125 (3.18) 


-020 x .010 
(.51 x .25) 


(15.24) . 


(SIP) — =a | = ah) 


020 x .010 
(50 x .25) 


i ) 
.200 | .200 


(5.08) (5.08) (5.08) 


*MICRO SIP WIDTH .200 
* MICRO SIP HEIGHT .225 


* MICRO SIP W/DIODE HEIGHT .300 


_ 1.8 MIN 
ares (45.7) . 
100 (2.5), 1 : Shas bn 
:400 (2.5); .022 DiA TYP; 
(0.56) 
| Lael gee — 
a i (a9) 


1.8 MIN 
(48.7) 


0275 ee we 


= = aa 
(11.4) Gas 5 


1.8 MIN t=) 
(45.7) 
a 4) 


bie + y Sar a his 


.450 = iain 
11.4) “ee —_ 


re 
3) |. 0% a 7 


For manufacturers’ sales offices, see yellow pages 


Break 
Contact Contact Down 
Form Part Number Ratings | Voltage 
1A $E051A00 10 Watts 
Standard S$E061A00 200 VDC - | ' 
$E241A00 


SE051A10 
SE061A10 
SE121A10 
SE241A10 


50 Watts 
200 VDC 
1.0 Amps 


iA SEO51A20 25 Watts | 2500 
High SE061A20 1000 VDC cael 
Voltage SE121A20° 1.0 Amps oe ie ta! 


SE241A20 


SE051A30 50 Watts 1500 
SE061A30 500 VDC 
SE121A30 1.0 Amps 


SE241A30 


SE051A40 
SE061A40 
SE121A40 
SE241A40 


SE051B00 
SE061B00 
$E121B00 
SE241B00 


SE051000 
SE061C00 
SE121C000 
SE241C00 


Part Number e 
12 
24 


1A 
Low Level 
Ruthenium 
Contact 


10 Watts 
200 VDC 


me 
aay aah 
+ vp 

aaa 
aoe wy ae 
0.5 Amps 
: ——— 
0.25 Amps al 


Break 
Contact Down 
Ratings | Voltage 


}| No Diode Diode | With Diode 


AD1A05D 
AD1A12D 
AD1A24D 


10 Watts 
200 VDC 
0.5 Amps 


AD1A05 
ADIA12 
AD1A24 


AD2A05 AD2A05D 5 200 3.8 10 Watts 
AD2A12 AD2A12D 500 8.0 200 VDC 
AD2A24 AD2A24D 1750 | 16.0 0.5 Amps 


5 | 500 | 3.8 
12 | 500 | 80] 1. 
24 | 1750 | 16.0 | 2. 


10 Watts 
200 VDC 
0.5 Amps 


AD1B05 
ADiBi2 
AD1B24 


AD1C05 200 3 Watts 
AD1Ci2 500 100 VDC 
AD1C24 1750 0.25 Amps 
160 50 Watts 
500 500 VDC 
1440 2.0 Amps 


10 Watts — 
200 VDC 
0.5 Amps 


3.8 oO! 
200 VDC 
‘6 0 0.5 Amps 


$D1A05 
SD1A12 
SD1A24 


SH1A05 —_| SH1A05D 500 10 Watts 
SH1A12 $H1A12D 1500 
SH1A24 | SH1A24D 1500 


“Tr? SERIES ® Most Economical High Quality Relay 
e@ Axial Leads for Flexible Mounting 
e Formed Leads for P.C. Board Mounting 
Part | Part Number | 


Contact Coil Must Must 
ae (1. ov" Center) Res. _ Release 


T0051A500 TU051A500 500 
T0121A500 TU121A500 500 
T0241 A2K0 TU241A2K0 2000 Ps 0 


T0052A250 TU052A250 5 250 4.0 
70122A1KO TU122A1K0 12 1000 9.0 
T0242A2K0 TU242A2K0 24 2000 18.0 


T0051 B250 TU051B250 250 4.0 
1000 9.0 
2000 18.0 


Break 
Contact Down 


Ratings Voltage 


10 Watts 
200 VDC 
0.5 Amps 


10 Watts 
200 VDC 
0.5 Amps 


10 Watts 
200 VDC 
0.5 Amps 


-EEM 1999 


mol[maol/nmao 
pPyoolanwmal ara 


70121B1KO TU121B1K0 
T0241B2K0 TU241B2K0 


id 
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: : Schematic  - Schematic 

: Top View iP Top View 
u C an ii D 

% End Coll - Side Coil 


OPEN FRAME REED 
RELAYS (SERIES C AND D) 
Tr 


© High Pertor- Lp a 
om an mance, Low 
vie 051A2R0 ) 
Je at. eer Open DOSTA2RO| 6 | 

. rame, PC D121A2R0 1000 
ea -{b— 7 Mount Dry Reed 

Relays C241A2R0| 0241A2R0 
4 ‘eee ~@ Popular 1.000” C052A2R0| DO52A2R0 


€242A2R0} D242A2R0 


EJ 
5 
p122A2R0| 12 | 


err) “f  -x.100” or 1.000” 
= EP one | x 150" Pin 
=| was |! _| Spacing 
whee 


© Rigid Poly- 

ester Relay C054A2R0| DOS4A2R0 he 

Body with C124A2R0| D124A42R0] 12 | 375 | 9.0 | 1.2, 
Epoxy Filled C24442R0| D244A2R0 

Ends EJ 


C051B2R0 
C121B2R0 
€241B2R0 


D051B2R0 
D121B2R0 
D241B2R0 


3 Watts 
100 VDC 
200 VDC 
0.25 Amps 
1.2 Amps 
0.8 Pf. 


0.2 Ohms 
0.5 ms 
0.5 ms 


10? Ohms 


Power (Resistive Load) 
Voltage (Max. Switching) 


D051C2R0 


12 
12 
[500 | 3a} 05 | 
Foo | 90] 12 
= [5] 900 
C122C2R0 


(Max. Initial) 
Operate Time (Typical) 
Release Time (Typical) 
Insulation Resistance 


(Min.) 
Life (Low Level) 


0.2 Ohms 
0.5 ms 
0.2/0.5 ms 


107 Ohms 


preted op ato 

per. per. 

Life (Rated Load) 10 x 106 5 x 106 | 24 | 1500 | 
Oper. Oper. | 5] 375 


Temperature —40°C to +85°C 
Vibration 20G to 2000 Hz 
50G @ 11 MS Duration 


1A 
Lateh- | €121K2R0 | 12 | 500 
! BE 


aero | sroeano| 2 | 100 | 80 
1241B2R0 | J241B2R0| 24 | 2000 | 18.0 | 2. 
iasoraro| | 200 | 88 
J122F2R0| 12 | 500 | 
J242F3R0 
24 


Power (Resistive Load) 10 Watts 
Voltage (Max. Switching) | 200 VDC 
Voltage (Min. Breakdown) | 300 VDC 
Current (Max. Switching) | 0.5 Amps 
Current (Max. C ) 2.0 Amps 
Capacitance (Typical) 0.2 Pf 
Contact Resistance 

(Max. Initial) 0.2 Ohms 
Operate Time (Typical) 
Release Time (Typical) 
Insulation Resistance 


(Min.) 
Life (Low Level) 
Life (Rated Load) 


1122F2R0 


Coil Schematic Schematic 
ENCAPSULATED on Res. Top View Top View 
REED RELAYS Form Er End Coil Side Col 
(SERIES | AND J) [rosiazno [sosiaano| 5 | soo | 3.6 | 05 
® Total Environmental Protection | M2tazro | Jt2ta2nol 12 | | 9.0] 1.2 
e A Wide Variety of Coil and Contact | 1241A2R0 | J241A2R0 | 24 | 18.0 | 2.4 
Arrangement Available | toszazro | soszazro| 5 | 300 | 3. | 
| Soo 
ae | teazaano | s24zazno| 24 | 1500 | 18.0 | 2.4 | 
a oh ese [sosero| = | 20 [38 
re te me , 
th we —J iaanano | vosanano| 26 | 2000 | 10.0 
a Fe 
Tecra] euano| 2 [ws | 90| 12]. 
reeanono | saanaro| 24 [vono | v0.0 | 20 
1051B2R0 | 0.5 | 
H21B2RO_ p12]. 


2.4 


1121C2R0 
124102R0 


| 2000 | 
so5ic2Ro} 5 | 500 
Ji21c2R0 | 12 | 1000 | 
J241C2R0 | 24 | 2000 | 
Jos2c2r0| 5 | 300 | 
1122C2R0 | J122c2R0 | 12 | 750 | 
J242c2R0 | 24 | 1500 | 

1054c2R0 | yos4czno| 5 | 50 | 
| 300 | 


1124¢2R0 | J124¢2R0 | 12 | 


Temperature ~-40°C to +85°C 
: 20G to 2000 Hz 
50G @ 11 MS Duration 


° 


. osaeno [otsrezro| | sto | 28 


1244C2R0 | J244C2R0 800 | 18.0 


1A | 105iK3R0 | JosiKaRo] 5 | 375 


Lateh- | 1121K2R0 | J121K2R0| 12 | 500 | 
ing searxano | 24 | 2000 | 18.0 | 2.4 
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NOTE: : 
1. Electro-static shielding (E) is optional. __ 
2. On latching relays, (+) indicates set positive. 
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HIGH POWER SERIES | | OPEN FRAME 


e Miniature High Power Reed Relays. 50W Contact Rating. i _ 
® Capable of Handling High Inrush, Inductive and Capacitive Loads , oe ty} fess 
e Open Frame, Encapsulated and Axial Lead Packages are Available Pel Ww 
HIGH VOLTAGE SERIES Te 9:925:(28.58) piney 


® Miniature High Voltage Reed Relays _ | | | ee tase | ale 
@ Meets FCC Part 68 Voltage Breakdown Requirement eae oy 


@ Open Frame, Encapsulated and Axial Lead Packages are Available 


MERCURY WETTED SERIES 


® Miniature Reed Relay with Mercury Wetted Contacts 

@ No Contact Bounce 

e 50 Watts Contact Rating | 
e Open Frame, Encapsulated and Axial Lead Packages are Available - 


| . ie ia th (0.51) 
Mercury Wetted 7 200 (5.08) 
Specifications High Power | HighVoltage | FormA | FormC | 1100) 
087 Sa ta * 922 + 008 DIA 

Power (Resistive Load) 50 Watts 25 Watts 50 Watts 50 Watts any yee Seas 
Voltage (Max. Switching) 200 VDC 1000 VDC 500 VDC 500 vbc wommae 2 3) J, 
Voitage (Min. Breakdown) 300 VDC 2500 VDC 1500 VDC 1500 VDC se i 1A, 1C ° og 
Current (Max. Switching) 1 Amp 1 Amp 2 Amps 1 Amp os 

Current (Max. Carry) 2 Amps 2 Amps 3 Amps 2 Amps aan] 

Capacitance (Typical) 0.2 Pf 0.2 Pf 0.3 Pf 0.7 Pf ee ar 
Contact Resistance (Max. Initial Typ.) 0.5 Ohms 0.2 Ohms 0.07 Ohms 0.07 Ohms 100/254 | ° ae, 
Operate Time (Typical) 0.5 ms 0.5 ms 1.5 ms 2.0 ms et an aA 
Release Time (Typical) | 0.5 ms 0.2 ms 1.0 ms 2.0 ms ee shies Sie cach : 
Insulation Resistance (Min. Typ) 10°° Ohms 107 Ohms 10!° Ohms 109 Ohms ote: Dimension for 2 Form C ercury nceapsu- 
Life (Medium Load) , 10x 10° Oper | 100x10*Oper.| 10° Oper. | 10° Oper. lated Relays. Length: 1.176 Width: .600, Helght: 


Life (Rated Load) 1 x 106 Oper 10x 106 Oper | 5x 107 Oper. | 5 x 107 Oper. 


PART NUMBERS AND OPERATING CHARACTERISTICS (@ 25°C) 


High Power | ae High Voltage Mercury Wetted* 
Max. | Drop- _ Part Number Part Number 
Contact Pick-up] out Open Encapsu- Open Encapsu- Schematic 
Form. vpc Frame lated Frame lated Top View | 


[600 [ensraero | vosraaro | soo | costaaio | 1siAgho 
[—25_[eosiairo | voeraiTo [125 | oneraino | erat 

Pia [0 [v2 | re0_[eveiarro | rizvarro | vooo [oreiaano | naiaano | 
2 [sao [24 | ao00 [cassaaro | tasiazto | a0 | ComiaaHo | AIARHO_ 
x» («| 45 | ce | 100 | cosanrto | iosanrro | 100 | cnezarHo | roezarHo_| 100 |cneearmo | 1szain | 
z_[ ve0 | 24 | ve00 | caszaaTo | iaweazto | ‘00 | C22a2H0 | e2n2H0 | 1500 [ozt2AzMO | t2¥eneMO 

s[ofos[— |] m | — | — | — | — | 100 [oosicimo | wsciwo| 

um [wea [ea [ — [wa | — | — | — | — | eto [oaeicino | ianicmo | 
a a a A a A CS 
2c 


Teofse[ — [we [ - [— | | =| 200 _formeciwo | nzzcimo 
Psofes] — | ne | — [| — | — | — | 1200 [ozszcimo | r2cimo. 


* Mercury wetted relays should be mounted within 30° from vertical position. 


AXIAL LEAD SERIES 


® Encapsulated Axial Lead Reed Relays © 1FormA, 2 Form A, 1 Form B, 1 Form C and 2 Form C 

@ Axial Leads Allows Various Mounting Configurations. Types are Available 

® Total Environmental Protection ® Various Contact Ratings Available 

© Nickel Plated Metal Tube Provides Magnetic Shielding ® Contact American Relays, Inc. for Specific Part Numbers 

@ Formed Leads are Also Available and Additional Options . 7 

SPECIAL RELAY DESIGN 

American Relays, Inc. is a custom relay specialist. Our major Our facility is designed and equipped for prompt, systematic 
objective is to design and build parts that fulfill special require- processing of samples, prototype and production orders. 


ments for the reed relay user. 


Be1296 For manufacturers’ sales offices, see yellow pages — EEM 1999 


4500 | RELAYS 


ay Selection Guide 


Rel 


0.610 N= 


0.420 


SERIES AZ5 AZ8& _ AZ420 AZ672 AZ683/723/726 AZ690/725/730 


FEATURES * High sensitivity * High sensitivity + Versatile contact * High dielectric * High dielectric * High dielectric 
¢ Subminiature size (110 mW) configurations strength, 4000 Vrms strength,5000 Vrms strength, up to 
* Low cost * Class B (130°C) * Wide switching * Withstands surges * AC coils 5000 Vrms 
+ Meets FCC Part insulation standard range up to 10,000 volts * Flux tight package = |_* Complete list of 


68.302 and 68.304 * Class F (155°C) * High sensitivity * High switching + Isolation spacing eee 
approvals 


* Up to 16 Amp switch- 
ing in compact size 

* Isolation spacing 
greater than 8mm 


1 Form C 1 Form A, C 1-6 Form C 1 FormA AZ683/AZ726: AZ690/AZ725: 
1 Form AorC 1 Form A, B, or C 
AZ723:2 Form AorC | AZ730:2 FormA, B, C 


Ratings Standard duty: Light duty: 2 A at 2 Aat 26 VDC 10 A at 125 VAC AZ683: AZ690/AZ730: 
Se 1 Aat30 VDC 28 VDC or 300 VAC or 115 VAC 8 A at 30 VDC or 10 A at 250 VAC 10 A at 30 VDC 
(Resistive) 0.5 A at 120 VAC Medium duty: 6 A at 3 A at 28 VDC 250 VAC 1/2 HP at 277 VAC or 250 VAC 
Heavy duty: 28 VDC or 300 VAC or 115 VAC TV-5 at 120 VAC AZ723: ‘ Peano wie 
2 A at 30 VDC Heavy duty: 10 A at 7.5 A at 28 VDC 1/8 HP at 125 VAC or 5 A at 30 VDC or cata land 
1 Aat 120 VAC 30 VDC or 120 VAC or 115 VAC 277 VAC 250 VAC AZ730: 1/8 HP at 120 
1/3 HP at 240 VAC VAC motor load 
AZ726: AZ725: 16 Aat 
16 A at 250 VAC 250 VAC 


COIL VOLTAGES 5 thru 24 VDC 5 thru 48 VDC 3 thru 115 VDC 3 thru 48 VDC 6 thru 220 VAC 5 thru 48 VDC 


insulation available * Long life capacity in slim greater than 8mm 
¢ VDE versions package 
available 


CONTACTS 


COIL POWER Standard coils: Staridard coils: Standard coils: 300 mW 720 mW AZ690/AZ730: 
AT PICKUP 220 mW 210 mW 450 to 850 mW sg ke cole: 
VOLTAGE Sensitive coils: Sensitive coils: Sensitive coils: P AZBB0: Pe 
(typical) 100 mW 140 mW 40 mW per pole ane! we wh S: 


(110 mW available) (25 mW per pole 


available) 


AZ725: 270 mW 
AZ730: Sensitive Coils: 
250 mw 


Contact to coil: 


DIELECTRIC Contact to coil: Contact to coil: Contact to coil: Contact to coil: Contact to coil: 


STRENGTH 1250 Vrms 3000 Vrms 1500 Vrms 4000 Vrms 5000 Vrms 4000 Vrms . 
a, ; : Between open contacts: 
(at sea level Between open contacts: | Between opencontacts: | Between open contacts: | Between open contacts: Between open 4000 Vrms 
for 1 min.) 500 Vrms 750 Vrms 1000 Vrms 1000 Vrms contacts: AZ725: Contact to coil: 
Surge contact to coil: 1000 Vrms 5000 Vrms 


AZ730: Contact set to 


10,000 V contact set: 2500 Vrms 


AZ690: 1 x 105 — 

10A/30 VDC/115 VAC 
2x 105 at 8 A/ 

250 VAC 

AZ725: 1 x 105 — 
16A/125 VAC 

AZ730:1 x 108—8A/ 

30 VDC 
2 x 105 — 8A/115 


Standard duty: LD: 3 x 105 operations | 1x 108-10 mA/6VDC 
5 x 105—1A/30VDC or at rated load 1.5 x 106 —-2A/28VDC 
4x 105 -0.5A/120VAC MD: 1.8 x 105 or 115VAC 
Heavy duty: operations at 2 x 105 ~5A/28VDC or 
2 x 105 —2A at 30 rated load 115VAC 
VDC or HD: 1 x 105 1 x 105 ~—7.5A/28VDC 
2x 105-1A at operations at or 115 VA 
120VAC rated load 
, VAC/250 VAC 
md heed See ines hee Weuee ance 
2 pol 


1 x 105 operations at 
rated load 
3 x 104 tungsten 


1 x 105 operations at 
rated load 


TYPICAL LIFE 


0.610 x 0.420 x 0.450 | 0.840 x 0.637 x 0.565 0.945 x 0.413 x 0.984 1.14 X0.51 X 0.99 AZ690: 


SIZE IN INCHES 
1.110 x 0.476 x 1.030 
AZ725: 


ole: 
0.940 x 0.735 x 1.230 


pole: 
1.172 x 0.735 x 1.230 
6 pol 


1.140 x 0.493 x 1.100 
AZ730: 


pole: , 
1.395 x 0.735 x 1.230 1.110 x 0.496 x 1.030 


ae ae oe rs ee 


pe | x 


tl Bracket Mount 


ee 
)Y AMERICAN ZETTLER, INC. 
L | 


75 COLUMBIA - ALISO VIEJO, CA 92656 - PHONE: (949) 831-5000 + FAX: (949) 831-8642 . E-MAIL: SALES @ AZETTLER.COM 


ERMINALS 
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‘Selection Guid 


AZ742/763/764 
* High dielectric 


* Utilizes only 0.18 sq. | * Subminiature size ¢ High.dielectric * Small footprint 


* Low seated height * Ultra high sensitivity 


in. of PCB area * 10 Amp low profile strength, 5000 Vrms strength, 5000 Vrms | «Low-cost « Low cost * Bifurcated contacts 
°5 Amp switching in ~ | * High sensitivity 1.5 mm contact gap * Isolation spacing * Class B (130°C) *Class B (130°C) * Meets FCC Part 
miniature size * Complete list of * Isolation spacing ° greater than 10 mm inculation: iaautation 68.302 & 68.304 
* High dielectric international greater than 8 mm » PTI/CTI >250 ae a dete as ; 
strength, 3000 Vrms approvals * Class B (130°C) : * 12 Amp switching * 12 Amp switching * DIP package 
+ High sensitivity * Dielectric strength insulation system * International capacity capacity + Low profile 
4000 Vrms standard approvals + Fits standard 16-Pin 
IC socket 


1 Form A: 1 Form A or C 2FormA AZ742: 2 Form C 1 Form A 1 Form A 2 Form C 
AZ763/AZ764: 1 Form C ; 


5 A at 30 VDC 10 A at 30 VDC or 10 A at 250 VAC AZ742: 12 A at 125 VAC 12 Aat 125 VAC ; AZ820: 
or 250 VAC 250 VAC 8 A at30 VDC © 8 A at 250 VAC 10 A at 30 VDC or 10 A at 30 VDC or 2 Aat 15 VDC or 
1/10 HP at 250 VAC 1/4 HP at 120 VAC 10 A at 30 VDC at 250 8 A at 30 VDC 277 VAC 277 VAC 30 VAC 
1/2 HP at 250 VAC VAC (TUV) AZ763: TV-—5 at 120 VAC 1 A at 30 VDC or 
12 A at 250 VAC 1/4 HP at 125 /250 VAC 60 VAC 
12 A at 30 VDC AZ822: 
AZ764: 1 A at 24 VDC 
16 a AT 250 VAC _ 0.5 A at 120 VAC 


16 a AT 30 VDC 


5 thru 110 VDC 3 thru 24 VDC 3 thru 24 VDC 


190 mW 253 mW 253 mW 


‘AZ820: 5 thru 48 VDC 
_AZ822: 3 thru 48 VDC 


5 thru 24 VDC 5 thru 48 VDC 3 thru 60 VDC 


100 mW 100 mW 356 mW 


Contact to coil: Contact to coil: _ Contact to coil: Contact to coil: Contact to coil: Contact to coil: Contact to coil: 
3000 Vrms 4000 Vrms 5000 Vrms 9000 Vrms 2500 Vrms 2500 Vrms | eld 
Between open Between open contacts: 
Between open Between open Between open contacts: 1000 Vrms Between open Between open 1000 Vrms 
contacts: contacts: contacts: Contact setto contact | contacts: 1000 Vrms contacts: 1000 Vrms | AZ2820:Contact set to contact 


. set: 1500 Vrms 
AZ822: Contact set to contact 

_ set: 1000 Vrms 
Contact to coil surge: 1500 V 


AZ820: 
5.x 105 at 1 A at 
30 VDC 
AZ822: 
2x 105 at 0.5 A at 
120 VAC 
5x 105 at1Aat 
24 VDC 


750 Vrms 1000 Vrms 3000 Vrms. set: 3000 Vrms 
Contact set to contact | AZ742: Contact set to 


set: 3000 Vrms contact set: 3000 Vrms 


1x 105 at 5 A at 30 
VDC or 250 VAC 


1 x 105 operations at 
rated load 


1 x 105 operations at 
rated load 


1 x 105 operations at 
rated load 


1 x 105 operations at 
rated load 


1 x 105 operations at 
rated load 


AZ820: 1 x 10? operations 
AZ822: 1 x 108 operations 


2 x 107 operations 1 x 107 operations 1 x 107 operations 1 x 107 operations 1 x 107 operations 1 x 107 operations 


0.690 x 0.256 x 0.492 | 1.100 x 0.394x 0.618 | 1.140 x 0.510 x 1.000 0.740 x 0.420 x 0.610 AZ820: 


0.795 x 0.394 x 0.453 
AZ822: 
0.787 X 0.386 X 0.472 


UL/CSA UL/CSA/VDE UL/CUR/TUV UL/CSA/VDE/SEV UL/CSA UL/CSA UL/CSA 
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Relay Selection Guide 


SERIES AZ821/831 AZ830 AZ830P AZ846/846P AZ847 AZ848 


FEATURES * High sensitivity * Meets FCC Part *2+4 Pole polarized | + Meets Bellcore 2.5 * Micro miniature size |» Micro miniature size 
(100 mW) 68.302 & 68.304. magnetic bistable KV surge * High sensitivity * Surface mount 
* High switching * Bifurcated contacts (latching) relay _. « Meets FCC 1500 V * Meets FCC Part (SMT) 
capacity (PdAg available) « Meets FCC Part - surge requirements 68.302 * High sensitivity 
+ Fits standard ¢ Polarized coil 68.302 & 68.304 * Micro miniature size | + Bistable (latching) * Meets FCC Part 68, 


16-Pin IC socket *DIP package + Fits standard 16 pin | »* High sensitivity versions available 1500 V surge 
* Meets FCC Part iC socket (DIP) * Single and dual coil * Bistable (latching) 
68.302 & 68.304 * Bifurcated contacts latching versions versions available 
* High sensitivity, 90 mW 


2 Form C 


Yes 
2 Form C 2 Form C 2 Form C 2 Form C 2 Form C 
4 Form C 4 Form Cc 


2 Aat 30 VDC or 2 Pole: 2 Pole: 2 Aat 30 VDC 1 Aat 30 VDC 0.5 A at 125 VAC 
60 VAC 2 A at 30 VDC 2 Aat 30 VDC 0.3 A at 110 VDC 0.5 A at 125 VAC 2.0 A at 30 VDC 
1 Aat 120 VAC 1 A at 125 VAC 0.5 A at 125 VAC 0.3 Aat 110 VDC 
4 Pole: 4Pole: | 
2 Aat 30 VDC 1 Aat 30 VDC 
0.5 A at 120 VAC 0.5 A at 120 VAC 


Ratings 
(Resistive) 


CONTACTS 


COIL VOLTAGES 3 thru 48 VDC 5 thru 48 VDC 5 thru 48 VDC 3 thru 24 VDC 3 thru 24 VDC 1.5 thru 48 VDC 
COiL POWER Standard: Sensitive (2 coi): 90 mW AZ: 846: 80 mW Monostable coil: Non-latching: 
AT PICKUP 200 mW 2 Pole: AZ846P: 70 mW (3-12 VDC) 79-169 mW 
VOLTAGE Sensitive: Standard coil: 176 mW Single coil: 100 mW (24 VDC) Latching (1 coil): 
(typical) 100 mW 4 Pole: 56 mW to 100 mW geeky two 57-85 mW 
Standard (2 coil): 200 mW Dual coil: (3-1 2 VDC) Latching (2 coil): 
Sensitive (2 coil): 180 mW} 113 mW to 165 mW 150 mW (24 VDC) 113-170 mW 


Contact to coil: 1500 Vrms } Contact to coil: 1500 Vrms Contact to coil: Contact to coil: 


Contact to coil: Between open contacts: 


DIELECTRIC 


STRENGTH 1500 Vrms Contact to coil: Between open contacts: TCC vInS 1250 Vrms 1000 Vrms 

t level Between open contacts: 1500 Vrms 1000 Vrms Contact set to contact set: | Between open contacts: |Between open contacts: 
(at sea leve Bet tacts:| _ 2C: Contact set to 1000 Vrms AZ846: Contact 
for 1 min.) 1000 Vrms = ae Vine a¢'s‘! contact set: 1000 Vrms to coil: 1800 Vrms 1250 Vrms 750 Vrms 


Contact set to contact 
set: 750 Vrms 


Contact set to contact 
set: 1250 Vrms 


AZ846P: Contact to coil: 
1000 Vrms 
Contact to coil surge: 2500 V 


Contact set to contact 
set: 1000 Vrms 


4C: Contact set to 
contact set: 
1500 Vrms 


Contact set to contact 
set: 1000 Vrms 


1x 105 at2Aat 5x 105 at2 Aat 
30 VDC 30 VDC or 1 Aat 
125 VAC 


2C: 1x 105 at 2 Aat 
30 VAC or 1 A at 125 VAC 
1x 106 at1 Aat 


2x 105 at 1Aat 
30 VDC 


5x 105 at 1 A at 2x 105 at 0.5 A at 
30 VDC 125 VAC 


Mu 1x 105 at0.5A at 2x105 at0.5Aat 5x 105 at 1.0 Aat 
= 2x 106 at 1 Aat 30 VAC or 0.5A at 125 VAC 125 VAC 125 VAC 30 VDC 
J 30 VAC or 0.5 A at 4C: 5x10 at2 Aat30 VDC 
Pi 125 VAC 2x 105 at 0.5 Aat 120 VDC 
o. ; 
> 
- 
en 1.5 x 10” operations 1 x 108 operations 1 x 108 operations 1 x 108 operations 1 x 108 operations 1 x 108 operations 
SIZE IN INCHES 0.799 x 0.398 x 0.450 2 Form C: 2 Pole: AZ846: 0.551 X 0.354 X 0.217 | 0.551 x 0.354 x 0.256 
0.788 x 0.390 x 0.386 | 0.788 x 0.390 x 0.366 | 0.591 X 0.295 X 0.393 


4 FormC 4 Pole: AZ846P: 
1.390 x 0.390 x 0.390 | 1.390 x 0.390 x 0.390 | 0.587 x 0.291 x 0.382 
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Relay Selection Guide 


AZ849 AZ942 _ . AZ944 AZ946 AZ955 AZ960 AZ970/971 


* Micro miniature size * High switching * High switching ¢ Subminiature size * Micro miniature size ¢ High in-rush ¢ Low cost automotive 
* Surface mount capacity capacity (2000 VA) * High sensitivity ¢ Designed for capability relay 
(SMT) * Extremely low cost * High sensitivity * Coils up to 24 VDC compact high ¢ Standard and ¢ Open or sealed 
* High sensitivity * Class B (130°C) } (128 mW pickup) “Extremely low cost . density mounting sensitive coils versions available 
« Meets FCC Part 68, insulation system * Low profile (under * High sensitivity * All plastics rated - US & European 


1500 V surge * High dielectric 1/2 inch) ¢ Meets FCC Part 68 94V-0 PC layouts 
« Bistable (latching) strength * DC coils up to * Hard to find 14 VDC * 24 VDC coils 
versions available 100 VDC coils available 


2 Form C 1 Form A 1 FormA 2 a a Cc 1 eee C 1 Form C 1 cee ail A, B, C 
1 Form C 1 Form C 


0.5 Aat 125 VAC 12 A at 28 VDC or 16 A at 125 VAC (Res.) 5 A at 250 VAC 1 Aat 30 VDC or 5 Aat 250 VAC 1 Form A: 

2.0 A at 30 VDC 277 VAC 10 A at 30 VDC (Res. ‘ 5 A at 24 VDC 125 VAC 1/140 HP at 125 VAC or 40 Aat 12 VDC 

0.3 Aat 110 VDC 1/3 HP at 125 VAC 8 A at 250 VAC (Res.) 250 VAC 1 Form B: 
1/4 HP at 125 VAC 15 A at 28 VDC 


1/10 HP at 277 VAC 1 Form C: 
30 Aat 12 VDC 


1.5 thru 48 VDC 5 thru 48 VDC 5 thru 100 VDC 3 thru 24 VDC 1.5 thru 24 VDC 5 thru 48 VDC 6, 12, 24 VDC 


Non-latching: 230 mW 230 mW 85 mW 
79-169 mW 
Latching (1 coil): 
57-85 mW 
Latching (2 coil): 
113-170 mW 


1 Form A: Standard coil: 6 Volt: 
128 mW 176 mW 573 mW 

1 Form C: Sensitive coil: 12 & 24 Volt: 
256 mW 129 mW 514 mW 


Contact to coil: Contact to coil: Contact to coil: Contact to coil: Contact to coil: Contact to coil: Contact to coil: 
1500 Vrms 1750 Vrms 1500 Vrms 1000 Vrms 1000 Vrms 2000 Vrms 500 Vrms 
Between open contacts:/ Between open contacts: | Between open contacts: | Between open contacts: | Between open contacts: | Between open contacts: | Between open contacts: 
1000 Vrms 1000 Vrms 1000 Vrms 750 Vrms 500 Vrms 750 Vrms 500 Vrms 


Contact set to contact 
set: 750 Vrms 


Contact to coil surge: 
1500 V 


Contact set to contact 
set: 750 Vrms 


2x105 at 0.5 A at 
125 VAC 


5x 105 at 1.0 A at 
30 VDC 


1 x 105 operations at 
rated load 


‘1 x 105 operations at 
rated load 


1 x 105 operations at 
rated load 


1 x 105 operations at 
rated load 


1 x 105 operations at 
rated load 


1 x 105 operations at 
rated load 


1 x 108 operations 1 x 107 operations 1 x 107 operations 2 x 107 operations 1 x 108 operations 1 x 107 operations 5 x 106 operations 


0.890 x 0.650 x 0.650 | 0.866 x 0.630 x 0.428 | 0.854 x 0.630 x 0.650 | 0.492 x 0.291 x0.385 | 0.807 x 0.413 x 0.807 


0.587 x 0.291 x 0.394 Open (AZ970): 
| 0.747 x 0.911 x 0.715 
Sealed (AZ971): 


0.866 x 1.040 x 0.878 


ee ee 
UL/CSA UL/CUR/VDE UL/CUR UL/CUR UL/CUR UL/CUR 
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SERIES AZ975/976 AZ2100 AZ2110 AZ2150 AZ2280 AZ9721 
FEATURES * 20 A switching in Low cost per * Low cost per Low cost per * Quick-connects for * 40 A contact rating 

compact size switched power switched power switched power coil & contacts * High momentary 
* Small footprint * UL 873 spacing * UL 873 spacing * UL 873 spacing - AC and DC coils carry current (60 A) 
* Open, covered or version version version available ° ae ae 
seaied * Class F (155°C) «Class F (155°C) * Class F (155°C) * Coils to 240 VAC * Metal or plastic 
+ For automotive use insulation available insulation available insulation available mounting bracket 
* Coils to 120 VDC * Resistor or diode 
parallel to coil 
available 
| 1 Form U, V, or W 1 Form A, B, C 1 Form A, B,C 1 Form A, B, C 1 Form A, B, C 1 Form Aor C 
w | Ratinas Max. switched current 1 Form A: 1 Form A: 1 Form A: 1 Form A: 40 A at 12 VDC 
FE ir a (make/break), continuous:| 30 A at 240 VAC 30 A at 240 VAC 30 A at 240 VAC 30 A at 240 VAC 
¢ (Resistive) 1 Form U: 1 Form B: 1 Form B: 1 Form B: 1 Form B: 
E ge a OA | 15 Aat 240 VAC 15 A at 240 VAC 15 A at 240 VAC 15 A at 240 VAC 
o bp en on 1 Form C (NO): 1 Form C (NO): 1 Form C (NO): 1 Form C (NO): 
0 4 Form W (NO): 20 A at 240 VAC 20 A at 240 VAC 20 A at 240 VAC 20 A at 240 VAC 
2X30A/2X15A, OXTA 1 Form C (NC): 1 Form C (NC): 1 Form C (NC): 1 Form C (NC): 
1 Form W (NC): 15 A at 240 VAC 15 A at 240 VAC 15 A at 240 VAC 15 A at 240 VAC 
2X5A/2X5A, 2X5A 
COIL VOLTAGES 6 thru 24 VDC 3 thru 120 VDC 3 thru 120 VDC 3 thru 120 VDC 5 thru 48 VDC 12 or 24 VDC 
12 thru 240 VAC 
COIL POWER 5146 mW 500 mw 500 mW 500 mW 
AT PICKUP 
VOLTAGE 
(typical) 
DIELECTRIC Contact to coil: Contact to coil: Contact to coil: Contact to coil: Contact to coil: Contact coil: 
STRENGTH 500 VDC 2500 Vrms 2500 Vrms 2500 Vrms 2500 Vrms 750 Vrms 
(at sea level Between open contacts:| Between open contacts:| Between open contacts:| Between open contacts: | Between open contacts: }Between open contacts: 
for 1 min.) 500 VDC 1500 Vrms 1500 Vrms 1500 Vrms 1500 Vrms 750 Vrms 
1 x 105 operations at 1 x 105 operations at 1 x 105 operations at 1 x 105 operations at 1 x 105 operations at 1 x 105 operations at 
rated load rated load rated load rated load rated load rated load 
Lu 
Me 
J 
J 
<x 
oO 
Q.. 
> 
-~ 
Caonan 1 x 108 operations 1 x 107 operations 1 x 107 operations 1 x 107 operations 1 x 107 operations 1 x 107 operations 
SIZE IN INCHES AZ975: 1.27 x 0.97 x 1.10 1.126 x 0.933 x 0.588 1.25 x 1.06 x 0.751 1.980 x 1.080 x 1.090 | 1.02 x 1.102 x 0.984 
0.630 x 0.520 x 0.709 
AZ976: 
0.697 x 0.598 x 0.775 
= ae ES SNe | eo ee eee ee eee 
<< 
: a hae a a ee 
E ae a ee 
@é AMERICAN ZETTLER, INC. 
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TIME DELAY RELAY: 


~ AMPERITE IS... YOUR PREMIER SOURCE FOR SUPERIOR SERVICE, 
QUALITY PRODUCTS AND ON-TIME DELIVERY 


» Delay-On-Make 

» Delay-On-Release 

> Triggered Delay-On-Release 
»> Delay-On-Dropout 

» Interval (one-shot) 

» Triggered Interval (one-shot) 
» Recycling (flasher) 


Amperite has the largest selection of Time Delay 
— Relays, Flashers and Timing Controls in both 
- popular and hard to find voltages and timing 
specifications. And, if we don’t stock exactly what 
~ you're looking for, Amperite can custom design 
and engineer products to meet unique timing - 
requirements. Please E-mail, call or fax your 
specifications today. 


~ Visit the most manip ncneive Time Delay 
Relay, Flasher, and Timing Control site 
onthe Web. 


Ask for our free catalog. 


| Amperite designs and manufactures its products 
in the USA. 


Amperite can custom design and engineer products to meet unique timing requirements. 


AMPERITE CO., INC. 

600 Palisade Avenue, Union City, NJ 07087 

— 800-752-2329 - 201-864-9503 - Fax: 201 -864-3955 
AMPERIT E: E-mail: info@amperite.com Web site: www.amperite.com 
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AMPERITE PRODUCT SELECTION CHART 


For complete details visit us on the Web at www.amperite.com or call 800-752-2329 


FUNCTION 


DELAY-ON-MAKE 
(NORMALLY OPEN) 


DELAY-ON-RELEASE 
(FORM A, B or 
C CONTACTS) 


TRIGGERED 
DELAY-ON-RELEASE 
(FORM A, B or 

C CONTACTS) 


DELAY-ON-DROPOUT 
(TRUE OFF-DELAY) 


INTERVAL 
(ONE-SHOT, 
NORMALLY OPEN) 


TRIGGERED INTERVAL 


(ONE-SHOT, 
NORMALLY OPEN) 


RECYCLING 
(FLASHER) 


THERMAL SWITCH - 


SERIES 


CR 
CR10 
DCR10 
SWUDC 


DOD 


DFW 

DFWS 

GF 
STOP-ALERT 


SW 


INPUT VOLTAGE CONTACT 


5-120 AC/DC 
5-120 AC/DC 
12-240 AC/DC 
12-240 AC/DC 
6-115 AC/DC 
12-240 AC/DC 
12-240 AC/DC 
12-240 AC/DC 
12-120 AC/DC 


5-120 AC/DC 
5-120 AC/DC 
12-120 AC/DC 
12-120 AC/DC 
6-115 AC/DC 
12-120 AC/DC 
12-120 AC/DC 
12-120 AC/DC 


5-120 AC/DC 

12-120 AC/DC 
12-120 AC/DC 
12-120 AC/DC 


12-120 AC/DC 


12-120 AC/DC 
12-120 AC/DC 


12-120 AC/DC 
12-120 AC/DC 


5-120 AC/DC 
6-120 AC/DC 
12-120 AC/DC 
12-120 AC/DC 
12-120 AC/DC 
12-120 AC/DC 
12-120 AC/DC 
12-24 DC 
12-120 AC/DC 
6-115 AC/DC 
12V DC 


12-120 AC/DC 


1 FORM A OR B; 3 AMP 

1 FORMA, B. OR C; 1 AMP 
2 FORM C; 10 AMP 

2 FORM C; 10 AMP 

1 FORM A; 3 AMP 

1 FORM A; 1 AMP 

2 FORM C; 10 AMP 

2 FORM C; 10 AMP 

2 FORM C; 10 AMP 


1 FORM A OR B 3 AMP 

1 FORMA, B. OR C; 1 AMP 
2 FORM C; 10 AMP 

2 FORM C; 10 AMP 

1 FORM A; 3 AMP 

2 FORM C; 10 AMP 

2 FORM C; 10 AMP 

2 FORM C; 10 AMP 


1 FORM A, B. OR C; 1 AMP 
2 FORM C; 10 AMP 
2 FORM C; 10 AMP 
2 FORM C; 10 AMP 


2 FORM C; 4 AMP 


2 FORM C; 10 AMP 
2 FORM C; 10 AMP 


2 FORM C, 10 AMP 
2 FORM C; 10 AMP 


1 FORM B; 3 AMP 

1 FORM A; 2 AMP 

1 FORM A; 2 AMP 

2 FORM C; 10 AMP 
2 FORM C; 10 AMP 
1 FORM A; 3 OR 12 AMP 
2 FORM C; 10 AMP 
2 FORM A; 15 AMP 
2 FORM A; 10 AMP 
1 FORM B; 0.5 AMP 
1 FORM B; 5 AMP 


a FORM C; 1 AMP 


4500 


FLASHERS « tmmne controts 


AMPERITE’ 
TIMING RANGE FEATURES PACKAGE 
2 SEC - 300 SECS THERMAL MINIATURE 
0.1 SEC - 300 SECS SOLID STATE ANALOG HYBRID MINIATURE 
0.1 SEC - 480 SECS SOLID STATE ANALOG HYBRID OCTAL 
0.1 SEC - 60 HOURS SOLID STATE DIGITAL HYBRID OCTAL 
1 SEC - 300 SECS HERMETICALLY SEALED GLASS TUBE — OCTAL/MINIATURE 
0.1 SEC - 100 HOURS SOLID STATE DIGITAL HOCKEY PUCK 
0.1 SEC - 2.8 HOURS DIGITAL SET OCTAL 
0.1SEC-160 HOURS SOLID STATE DIGITAL HYBRID OCTAL 
0.1SEC-77.5HOURS SOLID STATE DIGITAL HYBRID OCTAL 
10 SEC - 600 SECS THERMAL MINIATURE 
0.1 SEC - 300 SECS SOLID STATE ANALOG HYBRID MINIATURE 
0.1 SEC - 480 SECS SOLID STATE ANALOG HYBRID OCTAL 
0.1 SEC - 60 HOURS SOLID STATE DIGITAL HYBRID OCTAL 
1 SEC - 300 SECS HERMETICALLY SEALED GLASS TUBE —OCTAL/MINIATURE 
0.1 SEC - 2.8 HOURS DIGITAL SET OCTAL 
0.1SEC-160HOURS SOLID STATE DIGITAL HYBRID OCTAL 
0.1SEC-77.5HOURS SOLID STATE DIGITAL HYBRID OCTAL 
1 SEC - 600 SECS SOLID STATE ANALOG HYBRID MINIATURE 
0.1 SEC - 600 SECS SOLID STATE ANALOG HYBRID OCTAL 
0.1 SEC - 60 HOURS SOLID STATE DIGITAL HYBRID OCTAL 
0.1 SEC - 77.5 HOURS SOLID STATE DIGITAL HYBRID OCTAL 
0.1 SEC - 300 SECS SOLID STATE ANALOG HYBRID OCTAL 
0.1 SEC - 600 SECS SOLID STATE ANALOG HYBRID OCTAL 
0.1 SEC - 77.5 HOURS SOLID STATE DIGITAL HYBRID OCTAL 
0.1 SEC - 480 SECS SOLID STATE ANALOG HYBRID OCTAL 
0.1 SEC - 77.5 HOURS SOLID STATE DIGITAL HYBRID OCTAL 
10 - 60 FPM THERMAL MINIATURE 
2 - 1000 FPM SOLID STATE ANALOG MINIATURE 
2 - 1000 FPM SOLID STATE ANALOG MINIATURE 
10 - 240 FPM SOLID STATE ANALOG OCTAL 
0.1 SECS - 240 HRS SOLID STATE DIGITAL HYBRID OCTAL 
1- 1000 FPM SOLID STATE ANALOG HOCKEY PUCK 
1-240 FPM SOLID STATE ANALOG HYBRID OCTAL 
10 - 120 FPM SOLID STATE ANALOG HYBRID AUTOMOTIVE 
1 - 1000 FPM ALTERNATING FLASHER AUTOMOTIVE 
10-90 FMP HERMETICALLY SEALED GLASS TUBE — OCTAL/MINIATURE 
300 FPM 85% DUTY CYCLE SOLID STATE ANALOG MINIATURE 
NA. THERMAL CUT-OUT SWITCH HOCKEY PUCK 


AMPERITE CO., INC., 600 PALISADE AVENUE, UNION CITY, NJ 07087 TEL: 800-752-2329 FAX: 201-864-3955 E-MAIL: INFO@AMPERITE.COM 
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BABCOCK 


| RELAYS - CONTACTORS - REMOTE POWER CONTROLLERS - 


ype Size in Inches Contact Form Contact Rating Coil Voltage @ Pickup Type 
Relay 405x.205x.605 12-26 VDC “MIL-R-5757 
BR44 Relay 500x.235x.405 626 VDC MILRSO018 
BRS Relay ‘| _.790x360x.1.190 2FormC Low Level to 2A 6-26 VDC,115 VDC MIL-R757 
BRi50 ) | 6-36 VDC * MIL-R-39016 
BRIG 6-48 VDC MIL-R-39016 
BRI7 . 6-26 VDC MIL-R-30016 
BR26 6-26 VDC MIL-R-39016 
BR42 Relay £810x.400x.410 2FormC 6-26 VDC MIL-R-39016 
| 6-26 VDG.115 VDC MIL-R-39016 
"Low Level to 10A 6-26VDC, 1 15VDIAC MIL-R-39016 
Low Level to 10A 6-48VDC, 1 1SVD/AC MIL-R-39016 
~ Low Level to 10A. 6-48 VDC,115 VDC MIL-R-39016 


4500 


— 


Low Level to 2A 


Relay 6 10x.610x.320 4 Form 
Relay .810x.400x.410 2 Form C Low Level to 2A 
Relay * | .810x.410x.400 *2 FormC Low Level to 2A 


Low Level to 2A 


Relay 810x.400x.410 2 Form C 


Low Level to 2A 


Relay 810x.410.1.290 2 Form C Low Level to 5A 


Relay 1.075x1.000x1.300 4 Form C 


Relay 1.075x.515x1.300 2 Form C 


Relay * 1.075x.515x1.300 *2 Form C 


BRi9 


BR20 
Relay * 1.075x1.000x1.300 *4 FormC 


Relay 1.015x.515x.885 2 Form C 


Low Level to 10A 


6-48 VDC, 115 VDC 500 or 250 mW MIL-R-39016 
6-26 VDC 400 mw MIL-R-39016 


BR24 “Low Level to 10A 


BR230 6-48 VDC,115 VAC 500 mW * MIL-R-83536 


6-48 VDC,115 VAC * MIL-R-83536 
6-48 VDC, 115 VAC * MIL-R-8536 
6-48 VDC,115 VAC * MIL-R-63536 
6-48 VDC,115 VAC * MIL-R-6106 
6-48 VDC,115 VAC * MIL-R-6106 
6-48 VDC,115 VAC MIL-R-6106 

6-48 VDC, 115 VAC MIL-R-6106 

6-48 VDC,115 VAC ~* MIL-R-6106 


Relay 1.025x1.025x1.010 4 Form C Low Level to 10A 


Relay * 1.025x1.025x1.010 *4 Form C Low Level to 10A 


BR246 “Low Level to 10A 


BR247 


Relay 1.025x.525x1.125 2 Form C 
- Relay * 1.025x.525x1.125 *2 FormC | Low Level to 10A 


Relay 1.025x. 1.025x1.010 3 Form C Low Level to 25A 


BR236 Relay * 1.025x1.025x1.010 * 3 Form C 


BR237 
BR238 
BR250 


Low Level to 25A 
Relay * . 1.025x1.025x1.010 *3 Form A/1 Form C Low Level to 25A 
Relay 1.025x1.025x1.010 3 Form AM FormC Low Level to 25A 


Relay 1.025x.525x1.010 1 Form C Low Level to 25A 


Relay * 1.025x.525x1.010 «1 Form C Low Level to 25A 6-48 VDC,115 VAC * MIL-R-6106 
Contactor 3,300x1.600x2,390 1 Form 0A 115 VAC MIL-R-6106 
Contactor 3.300x1.600x2.690 1 Form C 50A 28 VDC MIL-R-6106 
Contactor | 3.900x1.600x2.390 1 From C ~ 50k 115 VAC MIL-R-6106 


614 


8 
> 


Contactor 3.290x1.600x2.700 1FormX — 28 VDC 1.23 W MIL-R-6106 


100A 28 VDC ie 1.52W MIL-R-6106 
100A - 200A 28 VDC, 115 VAC. MIL-R-6106 


Contactor 3.300x2.310x2.980 1 Form C 


Contactor " 3,800x3.250x2.880 1 Form X 


703 RPC 4.260x3,690x2.250 3FormX NA MIL-R-83383 
* = Latching | | | | * = QPL Listed 
CONSULT THE FACTORY FOR: 
+ Other ratings ¢ Coil sippression & options ¢ Applications requiring higher shock and vibration 
« Terminal styles ¢ Mounting Configurations ¢ Ultra-High Reliability (Space Level) 


Specifications contained herein are subject to change without notice. 


BABCOCK, Inc., 14930 E. Alondra Bivd., La Mirada, CA 90638-5752 (714) 994-6500 FAX (714) 994-3013 
Website: http:/www.babcockinc.com + E-mail: sales@babcockinc.com 
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4500 RELAYS 4500 


High Performance Relays 


eu ey 


¢ Hermetically sealed 
¢ High shock & vibration ratings 
e Optional terminals / diode 

¢ Optional mounting styles 

¢ Excellent RF switching 


¢ Hermetically sealed 
¢ High shock & vibration ratings 
¢ Optional terminals 

¢ Optional mounting styles 

¢ Excellent RF switching 


¢ Hermetically sealed 
¢ High shock & vibration ratings 
¢ Optional terminals 

¢ Optional mounting styles 

¢ Excellent RF switching 


¢ Hermetically sealed 
¢ High shock & vibration ratings 
¢ Optional terminals 

¢ Optional mounting styles 


yy 


Size 


. 
1/5 


1/6 Size 


atatareteielotrtatesstersesiestictatsta ersesssretsienctalststatm snsecishassiarsnseeter csealatcteretenedassceevicefonseeuaiatcaseanansasanatasarartesre seseera arseseasse sean ctssctansecstcecscateaseetstsny starenseatonsusraenrelerarstnaraneatasteattes?atatstaretetentensesrsarasneseetssnta>tesaansenteletstaspustgasestanitanitstateBctassrasvea’esteprccatstatscrsotscerctscetelsortassncarestasttareanestelentesesaceretcaneesaaatecenesestasiestareersaecteaneecsestenrosis\setsembrarsares erste eevtoenestteciarsisisstoaerenetstenesscas eter 


2 Form C (LS) 4 Form C (SR) 
4 Form C (LR) 6 Form C (SS) 


¢ Hermetically sealed 
¢ High shock & vibration ratings 
e Optional terminals 

¢ Optional mounting styles 

¢ Hi-density design 


¢ Hermetically sealed 
¢ High shock & vibration ratings 
¢ Optional terminals 

¢ Optional mounting styles 


¢ Hermetically sealed 
*¢ Compact size 

¢ Optional terminals 
¢ Optional mounting styles 
¢ Excellent RF switching 


* Hermetically sealed 
¢ High shock & vibration ratings 
¢ Optional / flexible terminals 
¢ Optional mounting styles 

¢ Optional diode / dual diode 


Form 


5 to 26.5 Vdc 
Up to 0.5 amp switching 


¢ Hermetically sealed 

¢ High shock & vibration ratings 
¢ DIP terminals 

e Lightweight 

¢ 68 milliwatt sensitivity 


WORLDWIDE LEADER IN HIGH PERFORMANCE SWITCHING TECHNOLOGY *" 


| * Formerly ianttectred by Genicom seit Relays Division | PO. Box 520 * 1396 Charlotte Highway 
| 4il Cll Technologies Fairview, North Carolina 28730 
eT Phone 828-628-1711 * Fax 828-628-1726 (Sales) 

Instruments, Inc.” Division Internet : www.ciidiv.com ¢ E-mail : info@ciidiv.com 


¢ Hermetically sealed 
¢ High shock & vibration ratings 
¢ Optional terminals 

¢ Optional mounting styles 

¢ Optional diode / dual diode 


e Hermetically sealed 
¢ High shock & vibration ratings 
¢ Optional terminals 

¢ Optional mounting styles 

¢ Optional diode / dual diode 


¢ Hermetically sealed 
¢ High shock & vibration ratings 
¢ DIP terminals 

¢ Lightweight 

* Sensitive pulse operated 
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High Performance Relays 


4500 , RELAYS __ 4500 


Standard Full Size Tall Full Size “g” Header Crystal Can 10 Amp Full Size 
iE : iL Rarar SIGNED 10 MiLne i Safad & SLUT 
2 FormC  2FomC dS ||———iFormC—C—<‘“YLS se Form CC” 
-Hermetically sealed ¢ Hermetically sealed |e Small, lightweight design ° Hermetically sealed 


© High shock & vibration ratings 
~ ¢ Optional terminals | 
© Optional mounting styles 
¢ Excellent RF switching - 


-¢ High shock & vibration ratings 
¢ Optional terminals 

¢ Optional mounting styles . 

¢ 200mW & 300mW sensitivity | 


¢ High shock & vibration ratings 
° Optional terminals 

¢ Optional mounting styles 

¢ 40mW & 80mW sensitivity 


* High shock & vibration ratings 

¢ Optional terminals 

¢ Optional mounting styles 

¢ DC, AC & diode-suppressed coils 


a 


~4Pole 


DE i: GNED TO M5 S0016/33 
02 : 2 Form C, RD 
~~ -RD6 & 03 : 6 Form C 


6 to 26.5 Vdc. 6 to 24 Vdc 6 to 26.5 Vdc 


& 1 Form C auxiliary contacts 
Cc | 4.8 to 56 Vdc 
Up to 2 amps switching Up to 2 amps switching | Up to 2 amps switching Up to 2 amps switching 


* Hermetically sealed 

* Multi-pole configurations 
© Optional terminals 

¢ Optional mounting styles 


¢ Hermetically sealed — 

¢ Low contact resistance 

* Compact 4 pole design © 
¢ Optional terminals 

¢ Optional mounting styles 


* Hermetically sealed 
‘¢ No hang up feature 
¢ Optional terminals 
- © Optional mounting styles 
-¢ Special contact / coil available 


¢ Hermetically sealed . 

|° Form A, B & C models available 

_ 4° Optional terminals & mtg. styles 
|° Excellent RF switching | 

* Optional 50/75 ohm coax. cables 


2 Form C (MAD, 3SBS) 2 Form C (MADD, 3SBS) — 2 Forrn C (MAT). 
1 Form C (1MAD) 1.Form C (1IMADD) _1 Form C (1MAT) 


5 to 30 Vde 5 to 30 Vdc 5 to 26.5 Vde 5 to 26.5 Vde 


¢ Hermetically sealed 
¢ High shock & vibration ratings 
e Spreader pads 

¢ Excellent RF switching 


¢ Suppression & protection diodes 
¢ Hermetically sealed 

¢ High shock & vibration ratings 

¢ Spreader pads 

¢ Excellent RF switching 


© Suppression diode 

¢ Hermetically sealed 

¢ High shock & vibration ratings 
¢ Spreader pads 

¢ Excellent RF switching 


* Transistor driver & sup. diode 

¢ Hermetically sealed 

¢ High shock & vibration ratings 

¢ Spreader pads ns 

¢ Excellent RF switching 
WORLDWIDE LEADER IN HIGH PERFORMANCE SWITCHING TECHNOLOGY“ 


* ey manufactured by Genicom eaelaes Relays Division | PO. Box 520 « 1396 Ch arl ott e Hi ghway 
él Cll Technologies | Fairview, North Carolina 28730 
— 7 ~ Phone 828-628-1711.° Fax 828-628-1726 (Sales) 
| | Internet : www.ciidiv.com ¢ E-mail : info@ciidiv.com 


Communications -7........ 
Instruments, Inc.™ Division 
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4500 RELAYS 4500 


High Performance Relays 


ore” 


RS 
ee oP is 


yee Xe) Sigh NS 
| | | . 


Sensitive TO-5 


orm C (MS) 2 Form C (MSDD) orm C (MST) 
1 Form C (1MS) 1 Form C (1MSDD) 1 Form C (1MST) 


5 to 48 Vdc 5 to 48 Vdc 


¢ Hermetically sealed ¢ Suppression diode ¢ Suppression & protection diodes} * Transistor driver & sup. diode 
¢ High shock & vibration ratings | * Hermetically sealed ¢ Hermetically sealed e Hermetically sealed 
e Spreader pads ¢ High shock & vibration ratings | * High shock & vibration ratings ¢ High shock & vibration ratings 
¢ Excellent RF switching ¢ Spreader pads ¢ Spreader pads e Spreader pads 

¢ Excellent RF switching ¢ Excellent RF switching 


¢ Suppression diode (MGAD) e Suppression diode (SMGAD) 
¢ Hermetically sealed ¢ Hermetically sealed e Hermetically sealed e Dual diodes (SGMGADD) 

¢ High shock & vibration ratings | * High shock & vibration ratings | * High shock & vibration ratings | * Hermetically sealed 

¢ Mounting pads ¢ Mounting pads ¢ Mounting pads e High shock & vibration ratings 
¢ Excellent RF switching e Excellent RF switching ¢ Excellent RF switching 


¢ Suppression diode (MGSD) ¢ Suppression & protection diodes} * MOSFET, zener & sup. diodes e Suppression diode (SMGSD) 

¢ Hermetically sealed ¢ Hermetically sealed ¢ Hermetically sealed ¢ Dual diodes (SGMGSDD) 

¢ High shock & vibration ratings | * High shock & vibration ratings ¢ High shock & vibration ratings | * Hermetically sealed 

e Mounting pads ¢ Mounting pads ¢ Mounting pads ¢ High shock & vibration ratings 
¢ Excellent RF switching ¢ Excellent RF switching ¢ Excellent RF switching ¢ Excellent RF switching 


WORLDWIDE LEADER IN HIGH PERFORMANCE SWITCHING TECHNOLOGY“ 


= | PO. Box 520 * 1396 Charlotte Highway 
€il Cll Technologies Fairview, North Carolina 28730 
Communications Divict Phone 828-628-1711 * Fax 828-628-1726 (Sales) 
Instruments, Inc.™ IVISION Internet : www.ciidiv.com ¢ E-mail : info@ciidiv.com 
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RELAYS 


Commercial / Industrial Relays 


SLLIE 


¢ Suppression diode (HSD) 
¢ Hermetically sealed 

¢ Spreader pads 

e Excellent RF switching 

¢ 90mW sensitivity 


¢ Suppression diode (HCD) 
¢ Hermetically sealed 

¢ Spreader pads 

¢ Excellent RF switching 


e Suppression diode (HCSD 
¢ Hermetically sealed 

¢ Spreader pads 

¢ Excellent RF switching 

¢ 90mW sensitivity _ 


* Suppression diode (HMD) 
¢ Hermetically sealed 

e Spreader pads 

e Excellent RF switching 


ndustrial / Power 


Miniature | 


1 Pole to 6 Pole 


¢ Suppression diode (SHCD) 
e Hermetically sealed 

e Mounting pads 

¢ Excellent RF switching 


e Suppression diode (SHCSD) 
¢ Hermetically sealed 
e Mounting pads 


¢ Hermetically sealed 

¢ Economic configuration 
¢ Optional terminals 

¢ Optional mounting styles 


¢ Hermetically sealed 
¢ Multi-contact arrangement 
¢ Optional terminals (3SAA) 
¢ Excellent RF switching ¢ Optional mounting styles 

¢ 90mW sensit e Optional 115 Vac Coil 


ryt 
Long Life Half Size 


3.5 to 35 Vdc 5 to 48 Vdc 4 to 46 Vdc 5 to 56 Vdc 
Up to 2 amps switching | Up to 2 amps switching 


e Hermetically sealed ¢ Hermetically sealed 

¢ High shock & vibration ratings ¢ High reliability 

e Optional terminals ¢ Optional terminals 

¢ Excellent RF switching ¢ Optional mounting styles ¢ Optional mounting styles ¢ Optional mounting styles 

¢ 50,000,000 ops @ low levels ¢ 100,000,000 ops @ low levels | * 100,000,000 ops @ low levels ¢ 100,000,000 ops @ low levels 


WORLDWIDE LEADER IN HIGH PERFORMANCE SWITCHING TECHNOLOGY™ 


* Formerly manufactured by Genicom Corporation Relays Division PO. Box 520 ¢ 1396 Charlotte Highway 


° Suppression & protection diodes] * Hermetically sealed 
¢ Hermetically sealed ¢ High reliability 
¢ Low contact resistance ¢ Optional terminals 


éil Cll Technologies Fairview, North Carolina 28730 
ee Phone 828-628-1711 * Fax 828-628-1726 (Sales) 
Instruments, Inc.” Division . Internet : www.ciidiv.com * E-mail : info@ciidiv.com. 
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4500 RELAYS 4500 


¢ Half Size Non- ¢ Precision cleaning 
1, 2, 4 & 6 Form C config’s, ; ; : : : ' 
Low level to 10 amps switching | * Small particle inspection | ° High vibration ratings 


¢ Half Size Latching* ¢ Particle impact noise ¢ Latching versions 


2 and 4 Form C configurations, * 
Low level to 2 amps Swing detection ¢ Class 100 Clean room 


- 4/5th Size Non-Latching* _| * Serialized test data * Welded assemblies 


2 and 4 Form C configuration, | . High shock / Vibration 
Low level to 2 amps switching 


‘ : ; e Space sa 
¢ 1/5th Size Latching* testing (telecommunications) 
4 ale C, Low level to 2 amps | ¢ X-Ray testing ¢ Weather tracking 
switcnin ae . ° i 
° T0-5/.100 Grid* * Qualification testing ° sy die ph ae 
2 Form C, round and square e Additional testing per instrumentation 
outlines, Low level to 1 amp ; ° Missile systems 
switching customer requirements * Torpedo guidance circuits 


EEIS ML Reo $7508 GUALIFIE MLR D 
dc (TS5-1Y), 
40 Vdc (TS6-1Y) & 250 Vdc (TS7-1Y) 290 Vrms 
50 mAac or mAdc (TS5-1Y), 250 mAdc 295A 
(TS6-1Y) & 100 mAdc (TS7-1Y) rms 


¢ Hermetically sealed DIP pkg ¢ Hermetically sealed TO-5 pkg | * Hermetically sealed DIP pkg ¢ Rugged encapsulated module 
¢ Thick film hybrid construction ¢ Transformer coupled ¢ Thick film hybrid construction ¢ Optically isolated 
¢ Optically isolated ¢ High speed switching ¢ Optically isolated ¢ Zero voltage turn-on 
¢ Low on-resistance (MOSFET ¢ Low on-resistance (TS5-1Y) ¢ Zero voltage turn-on ¢ High transient immunity 
output) e TS5-1Y switches AC or DC ¢ High transient immunity ¢ 3.8 to 32 Vdc current regulated 
¢ Optional : Switch status, short ¢ TTL compatible input (TS6-1Y | * 3.8 to 32 Vdc current regulated input 
circuit protection, trip status & TS7-1Y) input 


10 Amp Solid State 


250 Vrms ¢ 1600/1700 Series ¢ 1800/1900 Series ¢ 1300/1350 Series 
Delay on operate, Adjustable or fixed | Delay on operate, Adjustable or fixed | Voltage sensors, DC and AC input, 


10 Arms AC or DC input, Optional mtg. styles Optional mounting styles Optional mounting styles 
¢ 4600/4700 Series 


¢ 4800 Series ¢ 7000 Series 


: Rugged encapsulated module he co : rarer a ee Interval timers, fixed time delay, Frequency sensors,50 to 440 Hz, 
¢ Optically isolated oF input, Uptional mig. styles Optional mounting styles digital logic design, Optional 


¢ Zero voltage turn-on ¢ 5600/5700 Series mounting styles 
° High transient immunity Delay on release, Adjustable or fixed, |* 6001/6155 Series : 
© 3.8 to 32 Vdc current regulated Optional mounting styles Delay on operate, fixed time delay, ¢ 1400 Series 
: 8 14 pin metal DIP thick film hybrid, Phase sensors, 60 or 400 Hz, 


¢ 2400 Series ; : 
Delay on operate, miniature package, mech Me ee ae Optional mounting styles 


fixed, Optional mounting styles 


WORLDWIDE LEADER IN HIGH PERFORMANCE SWITCHING TECHNOLOGY“ 


* Includes products formerly manufactured by Genicom Corporation Relays Division PO. Box 520 © 1396 Charlotte Highway 


dil Cll Technologies Fairview, North Carolina 28730 
———_—_——_— Phone 828-628-1711 * Fax 828-628-1726 (Sales) 
Instruments, Inc.” UIViSiON Internet : www.ciidiv.com * E-mail : info@ciidiv.com 
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4500 RELAYS 4500 


Low Level Relays 


2 Amicro-miniature 
bifurcated contacts 
16 pin DIP pinout 
Meets FCC part 68 


2 Amicro-miniature 
- bifurcated contacts 
Meets FCC part 
68 low RF 


1 A micro-miniature 
bifurcated contacts 
Meets belcore 2500V 
Meets FCC part 68 


1 A micro-miniature 
bifurcated contacts 
latching/non-latching 
Meets FCC part 68 


1 A micro-miniature 
bifurcated contacts 
surface mount 
Meets FCC part 68 


2FormCorA 
1 Form CorA 


Gold clad silver 
pd/silver pd alloy 


Gold clad silver pd/ 
silver pd alloy 


Gold clad silver Gold clad silver pd Gold clad silver pd 


1A@30 VDC 
0.5A@125VAC 


1A@30VDC 1A@30VDC 
0.5A@125VADC 0.5A@120VAC 1A@120VAC 0.5A@120VAC 


3-24 VDC 3-48 VDC 3-24 VDC 3-48 VDC 
Latch: 100-300mW 
200-330mW 150-560mW 


Nonlatch: 140-200mW 
500VAC (all points) 1000VAC (all points) 
Meets FCC part 68 Meets FCC part 68 


2A@24VDC 1A@24VDC 


50 m ohms 


Latch: 100-300mW 
Nonlatch: 140-200mW 


Latch: 100-300mW 
Nonlatch: 140-200mW 


1000 VAC (contacts, pole- 
pole) 1500 VAC (all other) 
meets belcore 2500V 
meets FCC part 68 


1000 VAC (all points) 


1000 VAC (all points) meets FCC part 68 


meets FCC part 68 


100 million mech. 
200k @ 1A/30VDC 
100k @ 0.5 A/125VAC 


100 million mech. 
500k@1A/24VDC 
200k@0.5A/120VAC 


100 million mech. 
100k@rated load 


100 million mech. 
200k @ 1A 30VDC 
100k @ 0.5 A 125VAC 


100 million mech. 
300k @ 1A/30VDC 
200k @ 0.5 A/120VAC 


551”x.354"x.197” 
(14x9x5mm) 


.599”x.366"x.209” 
(14.2x9.3x5.3mm) 


410°x.410°x.428” 
(10.4x10.4x10.87mm) 


591”x.295"x.433” 
(15x7.5x11mm) | 


.195"x.394"x.472” 
(20.2x10x12mm) 


lor 2 pole 


MDX: Sid. sensitivity 
Form A & Form C 


MDS: Ultra. sensitive 


Latching (1or 2 coils) Latching (1or 2 coils) 


— a 9-B 2 Butterfield Trail-El Paso, Texas 79906 
Gil Cll Technologies (915) 772-1061 *FAX(915) 772-1116 
| 1-800-643-8391 
icltey | Email:info@midtex.com 


j Divisio N Internet http:/www.midtex.com 
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4500 RELAYS | 4500 


Low Level Relays} PC Board Power Relays 


30 A miniature 
Power PCB Meets 
UL 508 & UL 873 UL 
Class F insulation system 


2 Asub-miniature 
bifurcated contacts 
Meets FCC part 68 


20 A miniature 
power PCB VDE 
Spacing High Dielectric 


25 A miniature 
power PCB 


1 Asub-miniature 
bifurcated contacts 
Meets FCC part 68 


1 Form C 


Gold clad silver Gold clad silver pd Silver Cadium Oxide Silver Tin Oxide 


Silver tin oxide 


1A@24 VDC 
0.5A@125VAC 


1A@24VDC 
0.5A@120VAC 


100 m ohms 
3-24 VDC 
200-450mW 


16A@250VAC/30VDC 
20A@125VAC ee 


1.5HP@250VAC 


3-48 VDC 


30A@277VAC 
20A@30VDC 
800VA@125VAC 


100 m ohms 1/2HP@250/125VAC 2 HP@250VAC 


1 HP@125VAC 


3-110 VDC 


4000/5000 VAC 3600 VAC (coil/contacts) 1500Vrms (coil/ contacts) 


400 VAC (contacts) 


1000 VAC (contacts) 


5 million mech. 


(coil/contacts) 


1000 VAC (all points) 1000 VAC (contacts) 


50 million mech. 


1200 VAC contacts 
( ) 1500Vrms (coil/contacts) 


10 million mech. 
100k@rated load 


10 million mech. 
100k@rated load 


10 million mech. 


500k @ 1A/24VDC 100k @ rated load 


500k @ rated load 200k @ 0.5 A/120VAC 


492"x.295"x.394" 
(12.2x7.5x10mm) 


.610"x.420"x.445” 
(15.4x10.6x11.3) 


1.142"x.512”x1.004” 
(29x13x25.5mm) 


1.220”x.730"x1.200” 
(31.0x18.5x30.5mm) 


1.270°x1.085"x.805” 
(82.2x27.5x20.4mm) 


Open dust cover flux-tight 
sealed UL Class F 
VDE spacing 


PCB & 1/4” QC (top) 


Flux-tight 


PCB 
Sealed PCB & 1/4” QC 


9-B 2 Butterfield TraileEl Paso, Texas 79906 
(915) 772-1061*FAX(915) 772-1116 
1-800-643-8391 

Email:info@midtex.com 

Internet http:/Awww.midtex.com 
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4500 | ___RELAYS 4500 


Board Power Relays 


12 A sub-miniature power 12 A sub-miniature 
PCB low profile high dielec- 


tric UL Class B Insulation 


12 A sub-miniature power 

PCB slim profile | power PCB low profile 
high dielectric UL Class B 10 A sub-miniature PCB UL Class B Insulation power PCB 
Insulation System System 


WE | WEA | WEA 
1 Form C 1 Form C 1 Form C 


Silver Cadmium Oxide Silver Tin Oxide Silver Tin Oxide 


15 Asub-miniature 


1 FormA 


Silver Tin Oxide Silver Tin Oxide 


10A@277VAC/30VDC | joa@e77vac/zovDC | 10A@120VAC/28vDC | 7A@277VAC/Z0VDC | 10A@2S50VAC/30VDC 
TV-5 12A@125VAC 15A@125VAC 
12A@125VAC (ene Rieeereeen “IVS TV-8 


1/4HP@250/1 25VAC 1/44HP@250/125VAC 1/4HP@250/125VAC 


1/2HP@250/125VAC 


1/3HP@120VAC 
3-36 VDC 3-48 VDC 3-48VDC 3-60 VDC 
450mW 360mW 360mW 360mW 


1500VAC (coil/contacts) | 1500VAC (coil/contacts) | 1500VAC (coil/contacts) 
750VAC (contacts) 750VAC (contacts) 1000VAC (contacts) 


2500VAC (coil/contacts) 


2500VAC (coil/contacts) 
~1000VAC (contacts) 


1000VAC (contacts) 


10 million mech. 
100k@rated load 


10 million mech. 
100k @ rated load 


10 million mech. 
100k@rated load 


5 million mech. 
100k @ rated load 


10 million mech. 
100k @ rated load 


.£830"x.630"x.640” 
(21x16x16.3mm) 


740°x.300"x.615” 
(18.8x7.6x15.6mm) 


.840”x.625"x.650” 
(21.3x15.9x16.5mm) 


.150”x.630"x.430” 
(19x16x11mm) 


.886"x.650"x.800” 
(22.5x16.5x20.2mm) 


Optional 


Flux-tight Flux-tight Flux-tight Flux-tight 
Sealed Sealed Sealed Sealed 
UL class B 


te 7 9-B 2 Butterfield Trail*eEl Paso, Texas 79906 
dil Cll Technolo PQS 219)772-1061-FAx(015) 772.1116 
| 1-800-643-8391 


canes T Na Goes Email:info@midtex.com 
| Division | Internet http:/Awww.midtex.com 
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4500 RELAYS 4500 


Automotive Power Relays 


20 A sub-minature 
PCB automotive 


15 Asub-miniature 
PCB automotive 


PCB automotive 
1 FormA 1 FormA 
2 Form C 1 Form C 
Silver Nickel Silver Nickel 
30A@14VDC 15A@14VDC 20A@14VDC 40A@14VDC 


-40~+85°C -40~+125°C 


40 A miniature 
plug-in automotive 


10A miniature 40 A compact 


PCB automotive 


1 FormA 
1 Form C 


Silver Tin oxide 


30-40A@12VDC 


-40~+85°C 


2500VAC (coils/contacts) 


1500VAC (coil/contacts) 
1500VAC (contacts) 


750VAC (contacts) 


500Vrms (all points) 


500Vrms (all points) 500Vrms (all points) 


10 million mech. 
100k@rated load 


10 million mech. 
100k@rated load 


10 million mech. 
100k @ rated load 


10 million mech. 
100k @ rated load 


10 million mech. 
100k @ rated load 


.63”x.52x.71” 
(16x13.2x18mm) 


.99”x.83"x.79 
(25x21x20mm) 


1.27°x.1.09"x..81” 
(32.2x27.5x20.4mm) 


.827"x.630"x.642 
(21x16x16.38mm). 


1.10°x1.10"x.985” 
(28x28x25mm) 


PCB/plug-in 


Flange cover Open Open USA footprint 
mata bracket ; dust cover Flux-tight ree Euro eotpnit 
aCross Coil nuxctignt Sealed other contact dust cover 


1 form X & 1 form U 


configurations available Sealed 


= ™  9-B 2 Butterfield TraileEl Paso, Texas 79906 
Cll Technologies 3572.25 716 
1-800-643-8391 


ie chew Email:info@midtex.com 
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4500 


3 & 5A miniature 
2 or 4 pole 
plug-in/solger lug 
PCB 


2 Form C 
2 Form C 


Silver cadmium oxide 


Gold flash silver 
Gold diffused silver 


5SA@250VAC/28VDC 


6-110 VDC 
12-240 VAC 


DC: 900mW 
AC: 1.2 VA 


500VAC (contacts) 
1500VAC (all other) 


10 million mech. 
100k @ rated load 


1.08’x.846"x1.420” 
(27.5x21.5x36.0mm) 


PCB © 
solder/plug-in 


Optional 


dd e con push 
utton ind. amp 
harnsticnty sealed 


eale 
gold flash silver contacts 


ell Cll Technologies 


10A miniature 
1 or 2 pole 


1 FormA, Bor C 
2 FormA, BorC 


Silver cadmium oxide 
Gold flash silver 


10A@120VAC/28VDC 
7A@240VAC 


1/3HP@120/240VAC 


5-110 VDC 
6-240 VAC 


DC: 900mW 
AC: 1.2 VA 


500VAC (contacts) 
1500VAC (all other) 


50 million mech. 
100k @ rated load 


.859"x.1.109"x. 1.281” 


(21.8x28.2x32.5mm) 


PCB 
solder/plug-in 
octal plug-in 


Optional 


Push button 
Ind. lam 
Seale 
1 form X & Y 


*Division 


B-1314 


RELAYS 


General Purpose Relays 


10 & 15 A miniature 
1 or 2 pole 
plug-in/solder lug 
PCB 


1 FormA 
2 Form C 


Silver Cadmium Oxide 


1 Pole:15A@240VAC 
2 Pole:10A@240VAC 
28 VDC 


1/3HP@125VAC 
1/2HP@250VAC 


6-110 VDC 
12-240 VAC 


DC: 900mW 
AC: 1.2 VA 


1000VAC (contacts) 
1500VAC (all other) 


10 million mech. 
100k @ rated load 


1.08”x.85"x1.39” 
(27.5x21.6x35.2mm) 


PCB 
solder/plug-in 


Optional 


Flange cover 
push button 
ind. lamp 
Sealed 


5, 10, 15A 
General purpose 
1, 2, or 3 pole 


1,2o0r3 
Form A, B or C 


Silver cadmium oxide 
Gold flash silver 
Gold diffused silver 


15A@120VAC/277VAC 
10A@28VDC 
3A@480/600VAC 


1/3Hp@120VAC 
1/2HP@240-600VAC 


6-110 VDC 
6-480 VAC 


750Vrms (contacts) 
2500Vrms (all other) 
3750 Vrms (all points, 
special) 


10 million mech. 
100k@rated load 


1,525"x1.4”x1.091” 
(38.7x35.6x48.3mm) 


PCB 
solder/QC 


plug-in 


Push button ind. lamp 
flange cover 
magnetic latching 
magnetic blow-out 
3mm contact gap 


4500 


10 A Plug-in 
8-11 pin octal base 
1, 2, or 3 pole 


Silver Cadmium Oxide 


10A@120VAC/28VDC 
5A@240VAC 


1/6HP@120VAC 
1/3HP@240VAC 


6-110 VDC 
6-240 VAC 


DC: 1.2W 
AC: 2.3 VA 


1000VAC (contacts) 
1500VAC (all other) 


10 million mech. 
100k@rated load 


~ 1.38x1.30°x2.15” 
(35x33x54.5mm) 


8 Pin octal plug-in 
11 pin plug-in 


Push button 
Indicator lamp or LED 
Open, special 


9-B 2 Butterfield TraileE] Paso, Texas 79906 
(915) 772-1061 *FAX(915) 772-1116 
1-800-643-8391 
Email:info@midtex.com 


Internet http:/Avww.midtex.com 


See us on the World Wide Web at http://eemonline.com 
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4500 | RELAYS 4500 


Power Relays Speciality Relays 


sinetchtabesrateeteieeieietetcetstetenievietctemsttetetrrtertotettedetetectettsteetettatetctetenstatettany rettve etetetge reteretc egy iret Leetrtetgutetenietenertetentetetetccty else Mstecntetstieteriettetertetstsrtetyntctete rig aetet 


20 & 25 A power relay 30 A power relay Traffic control relay 2 & SA 1A 


2 pole single pole 30 A UL rated mercury wetted multi-pole miniature 
6 mounting options 6 mounting options CALTRANS approved no bounce long life/hi rel. bifurcated contacts 
NEMA approved consistent contact res. 


2 Form C 1&2FormC ; 


Silver Cadmium Oxide 
Silver palladium 


Silver cadmium oxide 


Silver cadmium oxide 
fine silver 


Gold clad silver pd 


30A@120/240VAC 


25A@120-277VAC 30A@120-277VAC 5A, 250VA 
25@28VAC 30@28VAC KW fungeton@ 2A, 100VA Oey 
10A@480/600VAC 15A@480/600VAC CoeICURe 500VDC : 


15m ohms 
20m ohms max. 


3/4HP@120VAC 1HP@120VAC 
1.5HP@240VAC 2HP@208-277VAC 1/4HP@120/240VAC 


100 m ohms 
6-48 VDC 


500 Vrms/ (all points) 


6-110 VDC 
6-480 VAC 


6-110 VDC 
6-480 VAC 


6-110 VDC 
6-240 VAC 


2-125VDC 
Current sensing 


20-100mW 
100 Vrms/VDC 


1 billion@rated load 


DC: 1.2W 
AC: 2.7 VA 


DC: 1.2W 
AC: 2.7 VA 


DC: 2.4W 
AC: 1.0 VA 


750VAC (coil/contacts) 
2500VAC (all other) 


750VAC (contacts) 


1500VAC (all points) 
2500VAC (all other) 


5 million mech. 
100k @ rated load 
250k Tungsten load 


10 million mech. 
100k @ rated load 


100 million mech. 
100k @ rated load 


100 million mech. 
100k @ rated load 


LA: 1.07°x.75"x.124” 
LB: 1.07°x1"x1.24” 
LC: 1.27"x1"x1.24” 


1.525°x.1.4°x.1.9” 
(38.7xX35.6x48.3mm) 


2.38"X1.75"x3.30” 
(60.5x44.5x83.8mm) 


1.525"x1.4”x1.901” 
(38.7x35.6x48.3mm) 


Consult factory on 
package style 


PCB PCB Jones plug PCB - 
solder, 1/4” QC solder, 1/4” QC pease Qc Octal Plug-in 


No 


No Encapsulated 


Magnetic blow-out Magnetic latching 
magnetic latching 3750 VAC dielectric Open frame mounting Consult factory for Mixed contact configs. 
3750 VAC dielectric open type open type custom configurations special contact forms (e.g., 5D & 1C) 
end stud mount end stud mount in1 &3 pole and packages 
varnished coil varnished coil 


9-B 2 Butterfield TraileEl Paso, Texas 79906 


ql Cll Technologies Se a 772-1116 


Email:inf i 
“Division mail:info@midtex.com 


Internet http:/Awww.midtex.com 
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High Voltage DC Relays & Contactors 


1PST-NO Yes 1PST-NO PD10A 
1PST-NO Yes : 1PST-NC PD10B 
1PST-NO Yes 1PST-Latch PD10P 
1PST-NO Yes 1PST-NO PD90X 
1PST-NO . Yes 1PST-NO PD150X 
YES 1PST-NO AP5A Special 1PST-NO EV250 
YES 1PST-NC AP5B Special 1PST-NO EV500 


YES 1PDT AP5C . Special 1PST-NO PD350X 


YES 1PST-Latch AP5P 1PST-N SO3BJA 
YES 1PDT-Latch AP5R 1PST-NO SO6CBA 
YES 1PST-NO AP10A 1PST-NO lee 


YES 1PST-NC AP10B 


YES | 1PST-Latch AP10P 
YES 2PST-NO AP11A 
YES 1PST-Latch AP44P 1PST-NO SO6FNA 
YES 1PST-NO AP50X 1PDT K45C 
YES 1PST-NO AP90X 1PST-NO K41A 
. YES 1PST-NO AP150X NO 1PST-NC K41B 
YES 1PST-NO AP265X NO 1PDT K41C 
YES 1PST-NO AP265P NO 1PST-Latch K41P 
Special 1PST-NO AP350X NO 1PDT-Latch K41R 


1PST-NO NO 1PST-Latch K40P 
1PST-NO 


1PST-NC 
1PST-Latch 


1PST-Latch 


APPLICATION HOTLINE: 800-253-4560 * VISIT OUR WEB SITE: WWW.KILOVAC.COM 
CONTACT US FOR DETAILED SPECIFICATIONS AND FREE APPLICATION & PRODUCT GUIDE 


@ii Cll Technologies P.O. Box 4422, Santa Barbara, CA 93140 USA 


= eee Phone (805) 684-4560 ® FAX (805) 684-9679 
Kilovac Division E-Mail: info @ kilovac.com 


Worldwide Leader in High Performance Switching Technology 
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4500 RELAYS 4500 


High Voltage DC Relays & Contactors 


6 YES NO 


1PST-NC 
1PDT 
1PDT 

1PST-NO 

1PST-NC 


1PDT Make 
Only 


1PDT Special 1PST-NO 


1PST-Latch Special 1PST-NC 


YES 1PST-NO | SOSLTA Special {PDT 


YES 1PST-NC SO5LTB Special 1PDT 
Special 1PST-NO K81A Make 1PST-NO 
Only 


SPECIAL 1PST-NC K81B Special 1PST-NC 


SPECIAL 1PDT K8iC NO 1PST-NC 


SPECIAL 1PST-NO K43A 1PST-NO 
SPECIAL 1PST-NC K43B 1PST-NO 
SPECIAL 1PDT K43C 1PST-NC 

NO 1PDT-Latch K43R 1PST-NO 


NO 1PST-Latch K43P 1PST-NO 
1PST-NC 
1PDT 
1PST-NO SO5MTA 
1PDT KC-15 
1PDT KC-16 1PST-NO 
1PDT KC-14 1PST-NC 


1PDT KC-18 1PDT 


APPLICATION HOTLINE: 800-253-4560 * VISIT OUR WEB SITE: WWW.KILOVAC.COM 
CONTACT US FOR DETAILED SPECIFICATIONS AND FREE APPLICATION & PRODUCT GUIDE 


él Cll Technologies P.O. Box 4422, Santa Barbara, CA 93140 USA 


= oe Phone (805) 684-4560 ® FAX (805) 684-9679 
Kilovac Division E-Mail: info @kilovac.com 


Worldwide Leader in High Performance Switching Technology 
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4500 


RELAYS 


4500 


Nominal Coil de: 
Power AC: 
Typical Operating Time 
Typical Release Time 
Mechanical Life (min.) 
Rated Life (min. op.) 
Dielectric Strength: 
Contact-Contact 
Contact-Coil 
Live Pts-Grd 
Sealed Version 
Terminal 
Types 


General Purpose 
CDR10 
12-240 
6-120 
UL/CSA 
5A@250Vac 
5A@28Vde 
DPDT/4PDT 
900mW 
1.2VA 

15ms 

10ms 

10 x 106 
100k 


500 Vac (min) 
1500 Vac(1 min) 
1500 Vac (1min) 
Yes 

PC, QC 

Solder lug,Plug-in 


Min. High Diel. 


CDR66 


Vae: 
Vde: 


Power AC: 
Typical Operating Time 
Typical Release Time 
Mechanical Life (min) 
Rated Life (min op) 
Dielectric Strength: 
Contact-Contact 
Contact-Coil 
Live Pts-Grd 
Sealed Version 
Terminal 
Types 


Coil 

Voltages 
Approvals 
Contact 
Ratings 
Contact Form 
Nominal Coil DC: 
Power AC: 
Typical Operating Time 
Typical Release Time 
Mechanical Life (min) 
Rated Life (min op) 


Vac: 
Vde: 


Dielectric Strength: 
Contact-Contact 
Contact-Coil 
Live Pts-Grd 

Sealed Version 

Terminal 


5-48 

UL/CSA 
5A-16A@250Vac 
/30 Vde 


SPST/SPDT/ 
DPS/DPDT 
530mW 


15ms 
10ms 
10 x 106 
100k 


1000 Vac (1min) 
5000 Vac (1 min) 
5000 Vac (1min) 
Yes 
PC 


3-24 
UL/CSATUV 
10A@277Vac 


SPNO 
450mW 


10ms 
10ms 
10 x 106 
100k 


1000Vac (1 min) 
2500Vac (1 min) 
NA 
Yes 
PC 


General Purpose 
CDR20 


General Purpose ~ 


CDR21/22 


12-240 
6-120 
UL/CSA 
10A@240Vac 
10A@28Vdc 
SPDT/DPDT/3PDT 
1200mW 
2.0VA 

15ms 

10ms 

10 x 106 
100k 


500 Vac (1min) 
1500 Vac (1 min) 
1500 Vac (1 min) 
No 

PC, QC 

Solder lug 


Min. High Diel. 
CDR67 


3-120 
UL/CSATUV 
16A@250Vac 
5A@30Vde 


SPST/SPDT 


530mW 
100mW(sensitve) 
20ms 

15ms 

10 x 106 

100k 


1000 Vac (1 min) 
5000 Vac (1 min) 
5000 Vac (1 min) 
Yes 
PC 


ia Subminiature High Power 
CDR79 CDR81 


6-240 

3-220 

UL.CSA.TUV 
30A@277Vac(SPDM) 
25A277Vac(DPDM) 
SPDM/DPDM 
1900mW 
1.7-2.7VA 

30ms 

30ms 

5 x 106 

100k 


2000Vac (1 min) 
4000Vac (1 min) 
NA 


12-240 
6-120 
UL/CSA 
380A@277Vac 
25A@28Vdc 
SPDT/DPDT/3PDT 
1200mW 
3.0VA 

25ms 

20ms 

10 x 106 
100k 


1000 Vac (1 min) 
1600 Vac (1 min) 
1600 Vac (1 min) 
No 

QC 

Solder lug 


Subminiature 
CDR70 


3-48 : 
UL/CSA/TUV 
12A@125Vac 
5A@30Vde 


SP/ST/SPDT 
360mW 
10ms 

10ms 

10 x 108 
100k 


500 Vac (1 min) 
1500 Vac (1 min) 


40A@120Vac 


SPST/SPDT-DM 
1800mW 


10ms 
10ms 
10 x 106 
100k 


500 Vac (1 min) 
500 Vac (1 min) 


General Purpose 
CDR30 

6-240 

6-120 

UL/CSA 
10A@120Vac 
10A@28Vdc 
DPDT/DPDT/3PDT 
1200mWw 

2.0VA 

15ms 

10ms 

10 x 106 

100k 


500 Vac (1 min) 
1500 Vac (1 min) 
1500 Vac (1 min) 
No 

Octal-8 pin 
Octal-11 pin 


Subminiature 


General Purpose 
CDR40 
12-240 
6-120 
UL/CSA 
10A@240Vac 
10A@28Vde 
SPNO/SPDT 
900mW 
1.2VA 

15ms 

10ms 

10 x 106 
100k 


500 Vac (1 min) 
1500 Vac (4 min) 
1500 Vac (1 min) 
Yes 

PC, QC 

Solder lug 


Subminiature 
CDR73 


5A@120Vac 
3A@24Vde 
1A@24Vde 
SPDT 


360mW 


5ms 
5ms 
10 x 106 
100k 


500 Vac (1 min) 
1500 Vac (1 min) 
NA 

Yes (taped tab) 
PC 


Automotive 


3-48 . 
UL/CSA/TUV 
15A@125Vac 
10A@30Vde 


SPST/SPDT 


360mW 
180mW(sensitive) 
10ms 

10ms 

10 x 106 

100k 


750 Vac (1 min) 
1500 Vac (1 min) 
NA 

Yes (epoxy nib) 
PC 


High Power/Temp. 
800 


15A@12Vac 


SPST/SPDT-DB 
1100mWw 


6ms 
3ms 
10 x 106 
100k 


500 Vac (1 min) 
500 Vac (1 min) 
NA 
Yes 
PC 


S0A@240Vac NO&NC 
30A0277Vac (SPNO) 
SPST/SPDT 

900mW 


10ms 
5ms 

10 x 106 
100k 


1500 Vac (1 min) 
1500 Vac (1 min) 
NA 


General Purpose 
CDR50 
12-240 
6-120 
UL/CSA 
15A@120Vac 
15A@28Vde 
SPST/SPDT 
900mW 
1.2VA0 

15ms 

10ms 

10 x 106 
100k 


500 Vac (1 min) 


1500 Vac (1 min) 
1500 Vac (1 min) 
No 

PC, QC 

Solder lug 


Subminiature 
CDR74 


3-48 
UL/CSA 
12A@125Vac 


SPST/SPDT 


450mW 

320mW (sensitive) 
10ms 

10ms 

10 x 108 

100k 


750Vac (1 min) 
2000Vac (1 min) 
NA 

Yes 

PC 


Miniature 
603 


Miniature 
613 


Cornell Dubilier markets 26 series of relays ranging 
from sensitive types that operate directly from low-level 
TTL logic to general purpose units driving up to four 
sets of contacts and switching up to 40 amps. 


Miniature 
653 


3-48 


UL/CSA 
3A@240Vac 
- 8A@28Vde 
SPST/SPDT 
110mWw 


‘10ms 
10ms 
10 x 108 
100k 


500Vac (2 sec) 
1000Vac (2ec) 


3-48 


UL/CSA 
10A@277Vac 
10A@28Vdc 
SPST/SPDT 
240mW 


10ms 
10ms 
10 x 106 
100k 


500Vac (2 sec) 
1000Vac (2 sec) 
NA 
Yes 
PC 


Subminiature 
CDR76 


3-48 


UL/CSA 
SA@240Vac 
SA@28Vdc 
SPST/SPDT 
110mw 


10ms 
10ms 
10 x 106 
100k 


500Vac (2 sec) 
1000Vac (2 sec) 
NA 

Yes 

PC 

Solder lug 


Subminiature 
CDR77 


1A@30Vac 


DPDT 
150mW-500mW 


8ms 
4ms 
10 x 106 
100k 


750Vac (1 min) 
1000Vac (1 min) 
NA 


Yes 
PC 


3-24 ; 
UL/CSA/TUV 
10A@277Vac 


SPNO 
450mW 


10ms 
5ms 

10 x 106 
100k 


1000Vac (1 min) 
2500Vac (1 min) 
NA 
Yes 
PC 


3-24 


5A@120 Vac 
1A@120Vac 


DPDT 
450mW 


10ms 
5ms 

10 x 106 
100k 


500Vac (1 min) 
1000Vac (1 min) 
NA 

Yes(taped tab) 
PC 


CDE 


CORNELL 


DUBILIER 
An ISO 9000 Registered Company 


Corporate HQ: 


Wayne, NJ 


Aluminum & KV*: 
Relays: | 
All Other Products: 


(973) 694-8600 


Liberty, SC 
Calexico, CA 
New Bedford, MA 


(864) 843-2277 


(011) 526-561-6519 


(508) 996-8564 


For product specifications, outline drawings, and application support visit our web side at http://www.cornell-dubilier.com 
See Our Other Pages In Volume A, Section 1500 


Be1318 


For manufacturers’ sales offices, see yellow pages 
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SQOrO= Eyecare am qe AS 
ss = : - -0920° 
= : "SIP (SERIES 9000), MINI SIP (SERIES 8090) 


MECHANICAL SPECIFICATIONS 


9001 SERIES: 9002 SERIES 


0.760 Max. 
0.760 Max. (5.08) Identifies + $F (5.08) 
2.54 . 
(2.54) 7 a rae 
(0.76) 0.300 Max. (0.76) (7.62) 
0.080 Ref. 
(2.03) . . Salt VAL 
| (3.18) 


(3.18) 


Pin Detail 
All Pins 


0.60 Beant 
IDENTIFIES ———> 9090 SERIES 
PIN FI we!) | | >| ai je 
0.03 0.10 0.025 git 
_yio762) (2.54) L064) (G39) 
BR O43 4 
(3.30) a 
sis iy A 3 SE 0.010 Typ. 
(131) a ke > I (0.51) (0.51) ee 
eT. . 
(3.81) 9.39 iis 27 ae Ik 
| ae | | (1.91) 
0.45 
(11.43) 
Nadel Number EE SEER AST ESEE a 
Test Conditions ee en ee ed 


Coil Resistance 5.0 Volt Coil . 95°C 500 350 500 
(+10%) 12.0 Volt Coil 1000 750 1000 


Max. 12.0 Volt Coil VDC ; 15 15 
12 Volt Coil Voc 9.0 9.0 
12 Volt Coil VDC 1.0 1.0 
Switching Voltage (DC/Peak AC, Resistive) | SCSC*~“‘“‘;SCSC*YCVOWS «OCS a 
| Switching Current (DC/Peak AC, Resistive) = | =  C“‘(C;;!CUOL Amps (CU (OH et | eee 
Carry Current (DC/Peak AC, Resistive) | SSSCSSCSCSC~C~C~CSCSCS CAs SJ] OCS?’ 1.0 Pe 
Contact Power Rating (DC/Peak AC, Resistive) | SSC; CSC*~<‘i<(; ae | eee 


, is eaeeny 
Life Expectancy . (@ Signal Level <1.0V, .010A) x 10° 
(Switching >1.0V, Consult Factory) x 108 
Static Contact Resistance 0.150 
(Max. initial, measured with .050 V, .010A 
Dynamic Contact (Max. initial, meas. 
w/.050 V, .050 A @ 100 Hz 1.5 msec after closure) ~ 
Insulation Resistance ) 
1 0” 10° 
10” 10° 


(Between all isolated pins) 25°C, 40% RH 


Measured With 100 V @ 40°C, 95% RH 
Dielectric Strength Across Open Contacts: 250 250 2 
(DC/Peak AC) Contacts To Shield: 500 
Contacts & Shield To Coil: 1500 1500 
Capacitance 
Across Open Contancts . No shield 
| Shield floating 

Shield guarding 
Open Contancts To Coil No shield 

Shield floating 

Shield guarding 
Contact to shield Contacts open and shield floating 


65 
15 
9.0 
0.4 
1.0 
1.0 
10 
50 
1.0 


Operated Time (Incl. bounce @ Nom. voltage) 


No suppression 
Diode suppression 
Diode & Zener suppressed 
Operate: 
. Storage: 
Max. allowable temp during mounting process: 


Release Time 


Temperature Range 


All Ratings At 25°C Unless Noted. 
PIN DIAGRAM (Top View) . 


“If diode is selected, pin #2 is positive. 


-20 to 70 ~20 to 70 -20 to 70 
-50 to 100 ~50 to 100 -50 to 100 
221 221 221 


| Call For Your Custom Relay Designs 
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4500 RELAYS 4500 
ao re ‘SURFACE MOUNT REED 
CERTIFIED 

— OT em 55 Dupont Drive, Providence, RI 02907 

pe | | — 401-943-2686 ¢ FAX: 401 -942-0920 


GY _ 


RELAYS & ECONONY DIP 


9200, 9400 & 9800 SERIES SURFACE MOUNT REED RELAYS - 500 COAXIAL 


9202 9402 9802 
1 Form A. 1 Form A 1 fom A 


Model Numbers 


Test Conditions —thits 


Nominal Coil Voltage 
Max Coil Voltage 

Coil Resistance 
Operate Voltage 
Release Voltage 
Switching Voltage 
Switching Current 
Carry Current 

Contact Rating 

Life Expectancy - Typical 
Static Contact 
Resistance (Max. Initial) 
Dynamic Contact 
Resistance (Max. Initial) 
Insulation Resistance 
(Minimum) 


Coil Specs 


Contact Ratings 


VDC 
VDC 


+/-10%, 25°C 
Must operate by 
Must release b 
Max DC/Peak AC Resistive 
Max DC/Peak AC Resistive 
Max DC/Peak AC Resistive 
Max DC/Peak AC Resistive 
Signal Level <1.0V, <10mA 
50 mV, 10mA 


0.5V, 50mA 
at 100 Hz, 1.5 msec 


Between All Isolated Pins 
at 100V, 25°C, 40%RH 


Q 
VDC - 
VDC - 
Volts 
Amps 
Amps 
Watts 

x 10° Ops. 


Max 
Min 


2 | Capacitance - Typical 
= Across Open Contacts Shield Guarded 
S Open Contact to Coil Shield Guarded 
= Open Contact to Shield Shield Guarded 
$ | Dielectric Strength Minimum Between Contacts VDC/Peak AC 
= Contacts to Shield VDC/Peak AC 
es Contacts or Shield to Coil | VDC/Peak AC 
= Operate Time - Typical At Nominal Coil Voltage usec 
ce | Including Bounce 30Hz Square Wave 
Release Time - Typical Zener-Diode Suppression . psec 
Diode Suppression ysec 
9200 Series 9400 Series 9800 Series Axial Leads 
0.020 Wp, Axial leads et 
| Se an , eet et ir oy Model 9800 Axial 
Se eT ae is ie aie 
(6.35) ; (19108) ooo, ta 024 TEs a (0.25) 3 ra Poi 88,771 28) _| “> 
(076) up (= ==] —¥ won| 1 466 
(4.57) 0.295 ee T (95) (406) 
Axial leads ee (5.72) (Oe) J-Leads INDICATES PIN #1 | io pe 
ars a Ly | 
os J- leads fe Gull Wing J-lead 
eh eee 440 
i eee " a » Gull: -wing 0) ee Radial Ais | (11.18) | 
(72.86) Lamm a 24) , 0.200 A Hees fs _ 625) 
18 : 
hyo Radial i ‘ 78) (5. rd oF F G.I ©. 2) (43 
ta (90.30) “ ica 6a (8.13) 


Coil 
Model Voltage 
Number VDC 


Corr ce 


Be1320 


VDC max. 


Pawnewm [we | 98 | 10 
[aunzean [a [woe | 20 
cere ees 
fae [a [we [| om [of a 
favo [ee [os Po Dw Daf fo 
faxvew |e | se | vo | ow | w | om | os | ww 
faaveewo [wwe [20 [om [vo [om | oe [oo 


Operate 
Voltage 


Pe beo 


2000 


Release | Coil Res.| Contact |Switching | Switching] Carry 
Voltage | +10% | Rating | Voltage | Current | Current Schematic 
ace min. <s aa a ar a a View 


or tTarers Pete 
Co 
oe 


125(3,17) 


Se 


14 13 


.760 (19,30) 


f-—.100(2,54) 


.600(15,24) 
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For manufacturers’ sales offices, see yellow pages 


IDENTIFIES PIN #1 


— 


ne 
(60) 
ae 
C38) , 
+e (0,51) Las 
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4500 RELAYS 4500 


a MICROMINIATURE 


am axa 55 Dupont Drive, Providence, Ri 02907 


CTD 401-943-2686 « FAX: 401-942-0920 REED RELAYS 


OGY 

MICROMINIATURE REED RELAYS Schematics (Bottom View) Not to scale 

SERIES 2200, 2300, AND 2900 1 2 3 4 : 2 3 4 
e ® e °@ ? 

The Coto microm ate de are cos suited 1p ae raoo 

Test Equipment an applications. Relays are available in sev- gaara =; } 

eral different configurations including 1, 2, and 3 form A and 1 8 .- “e 5 e e 6 

and 2 form C, Alll of the parts are encapsulated in an epoxy coated 8 7 6 9 

steel shell which provides magnetic shielding. Optional coaxial eee rope 


and electrostatic shields are available on some models. 


Model Number | 2211-XX-3X1f 2200-2301 2333 2342 2904-05-401 § 2911-XX-3X1 


seseRA 2904-12-301 
Test Conditions units 1 Form C Electrostatic 3 Form A 2 Form C | | 
ield 


Nominal Coil Voltage VDC o 12 5 12 5 12 5 12 5 12 
Coil Resistance +/-10%, 25°C Q 230 1500 175 1000 175 1000 f 370 15008 230 1500 
Operate Voltage Must operate by VDC - Max 3.8 9.0 9.0 : 9.0 3.8 9.0 
Release Voltagq Must release b VDC - Min 0.4 1.0 ; : ; ; 1.0 : ; 04 1.0 
Switching Voltage Max DC/Peak AC Resistive 

Switching Current Max DC/Peak AC Resistive 

Carry Current Max DC/Peak AC Resistive 

Contact Rating Max DC/Peak AC Resistive 

Life Expectancy - Typical Signal Level: <1.0V, <10mA 

Rated Loads Note 1 

Static Contact 50mV, 10mA 

Resistance (Max. Initial) 


Dynamic Contact 0.5V, 50mA 

Resistance (Max. Initial 

Insulation Resistance Between All Isolated Pins 

Minimum at 100V, 25°C, 40%RH 
Capacitance - Typical No Shield pF 
Across Open Contacts Shield Guarded pF 


Dielectric Strength Minimum Between Contacts VDC/Peak AC 
Contacts to Shield VDC/Peak AC 

Contacts or Shield to Coil | VDC/Peak AC 

Operate Time - Typical At Nominal Coil Voltage . 

Including Bounce 30Hz Square Wave usec 

Release Time - Typical Note 2 usec 

Bottom View-Dot stamped on top of relay refers to pin #1 

location. Pin numbers are for reference only, unused pins 

are omitted. Electrostatic shield is connected to pin #6. 

Coaxial shield is connected to pins 6 and 7. 


Note 1: Consult Factory for life expectancy at other switching loads. 
Note 2: Consists of 20V Zener Diode and IN4002 Diode is connected to coil. 


2200 SERIES 2300 SERIES 2900 SERIES 


<a 210 Ll a <e 250 
(5. <a (6. <e 
0.012 ‘cai 
0.020 0. 095 (0:39) 8 0.020 0.280 


— 6.72) re ony (Al) 


A125 Min,* (4a! 025) = _ 0.125 
wet (3.18) | aa Da) (3.18) 


0.810 0.820 
(20:57) wots (20.85 on 
(0.46) Tl rl (0.56) 
Gat i 12-70) i 54) 
1 2 3 4 
0.100 0.500 0.100 SAG egeye 0.500 0.100 
G5 TO! 5M os J 1 Cot Masa 
8 7 6 5 


All dimensions are nominal 
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ISO ‘9001. 
CERTIFIED 


OTO= 55 Dupont Drive, Providence, R.I. 02907 
OGY 


am» 101-943-2686 @ FAX: 401-942-0920 


SOLID STATE RELAYS 


G2 SERIES - SOLID STATE RELAYS 


Operating 


Configuration | Parameters 


(*) = Current Limit on Normally Open Contact Only 


Figure #1 
Single Channel 


- Schematic Drawings 


Figure #4 


Telecom Relay 


Be1322 


Up 
Swching votaoe peed CSC‘ 


Switching Current - 


On Resistance 


0] 
) 
[curenttimnt (msm | 270 | wa_| 210 _| 380 _ 


Single Channel © . {Modelf | G2-1A02_ | G2-1A03 | G2-1A05 | G2-1A06 | G2-1A0 G2-1B02 J 

(1 Input Outpoty sda) | Fo 1) [Fo A) | oA) | ort) from) | oA) | 

Dual Channel Modelf _——-_|_G2-DAo1_| G2-DAO3 | G2-DAO2 | G2-DAD6 | G2-ABO1 G2-AB02 
(2 Inputs/2 Outputs) P| io. #8) | (Fio. #3) | Fo. #8) | (Fa. #3) [to #8) Fa. #8) (Fig. #3)_ (Fig. #3) 
Telecom [Model a Se a ae ee ae eet 
(1 Relay/t Current Sensor dL i) TT ee Seer Pood ord 


Figure #3 © 


Dual Channel 


Contact Form 
1 Normally Open & 


1 Normally Closed 


a eS 

OO A 
ee 

r 

-1A07 


250. 
150. 
18 
360 


Model # 
G2-1A02 
~G2-1A03 
G2-1A05 
G2-1A06 
G2-1A07 


er 378 =f 
A aaa 
LL EIA DATE CODE 
| 1614.08 
ee, 
010 
ee 020 10 : 


| 6-Pin DIP Package Drawing 
0.010 
Tae ete 00s 
G2~XXXX Too 
p8t 


EIA DATE CODE 


G2-1B01 
G2-1B02 


LYRWK 


Model # 
G2-AB01 
G2-AB02 


G2-DA01 
G2-DA02 
G2-DA03 
G2-DA06 


G2-DB01 
‘G2-DB02 


| 087 Max. 
Ott 


6-Pin SOP Package Drawing 


37840. 
erecicn 


.292£0.008 


Package Drawings 


Ly LI LI Ud 
Top View Schematic EIA DATE CODE 


~300£0.004 


‘ 
1610.08 | | 
100 Min. 
“fr010 
020 100 .350£0.025 


Model # _ °8-Pin DIP Package Drawing 


- G2-1T01 


.30040.010 
| | + 0 


Top View Schematic 
| 37020.008 


at 
Vege ea 
oe Lb too | 


_ 8-Pin SOP Package Drawing 


ORDERING INFORMATION : 
For Relays in DIP package shipped in Tubes: G2-xxxx-TT 
For Relays in SOP package shipped in Tubes: G2-xxxx-ST 
For Relays in SOP package shipped in Tape & Reel: G2-xxxx-SR ; 
| Specific Model Number as noted above. 
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CURRENT SENSING RELAY 


‘Specialist in Electrical Current Monitoring” 


DOWN LOAD OUR CATALOG AT 
OUR AWARD WINNING WEB SITE 
__ http://www.crmagnetics.com 


«Monitor Electrical Heater Elements 
«Sense Motor Over/Under Loads 
«Detect Lamp Burn-out 

«Indicate Phase Loss 


FEATURES 


°Variable trip point and time delay 

eMonitors currents from 10 ma. to 100 AC Amps 
¢Electrical isolation between circuits 

eOutput relay rated up to 20 Amps 

eLED relay status indicator 

¢Dead band prevents relay chatter 

eCalibrated dial option available _ 7 

eExtemal current transformers available 

eAlso available in a low cost, DIN rail version 


PART NUMBERS 


CR4395 - 00 - 000 -000-0Q-00-O0 


OUTLINE DRAWINGS 


OUTPUT RELAY TERMINALS 
1/4° MALE QUICK CONNECT 
TYPICAL 3 PLACES 


SUPPLY POWER TERMINALS 
1/4" MALE QUICK CONNECT 
TYPICAL 2 PLACES 


RELAY TRIP | 


STATUS 
3/16 DIA. MOUNTING HOLE EH-Relay Energized on 
TYPICAL 2 PLACES high current (above TIME ON DELAY** 
INDICATING LED E he eel d Re Wee 
L-Relay Energized on a 
“ON? WHEN RELAY IS TRIPPED iene arent (bee B-2 to 25 Sec. 
TIME-ON DELAY ADJUSTMENT trip point) Se ae, 
TURN CLOCKWISE TO INCREASE tee ian ar nee eno 
are tor ene wwe pass 110-1.0 to 10 ACA 
eine Oecestedad aplagoh i window dap 330-3.0 to 30 ACA 
: i ing. The trip range ma 
o. ns vortionally lowered with 660-6.0 to 60 ACA 
% Be additional wire passes .01.1-.01 to 0.1 ACA 
(@ =a through the window. See .11-0.1 to 1.0 ACA 
: ray \ illustration on page 23. 
z oe i **Minimum Range. 
2 : SUPPLY VOLTAGE 
Repeal tech ; 120-120 Vac + 10% 
i on rated Dial TRIP POINT DIAL. 
phd ¢ X-Non-calibrated Dial OPTIONS 
CALIBRATED DIAL OPTION (CD) SHOWN * CD-Calibrated dial *L - Latching 
¢ FP-Fixed Set Point e EF- Extended Frequency Range 
EXTERNAL CURRENT TRANSFORMERS MOTOR OVER/UNDER MONITOR OPEN HEATER/LAMP DETECTOR 


} , eee MOST PRODUCTS 
: FREE Handbook/Catalog BELGE: 
Includes helpful Application Case Studies and product details. 
For additional information FAST, just call, e-mail, or fax us. 


AAT MAGNETICS 7 


“Specializing in Current Monitoring 
Excellence” 


CR MAGNETICS, INC. 
544 Axminister Drive 
Fenton (St. Louis), MO 63026 USA 


Phone 314.343.8511 8 FAX 314.343.5119 E-MAIL sales@crmagnetics.com 
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HfL: 
hie 
HALLE 


Phoenix, Arizona 
2425 South 21st St. 
Phoenix, AZ 85034 
BD (602) 267-1111 
Fax: ia 267-7070 


Northern California 
1026 6th Ave. 

Oakland, CA 94606 

@ (510) 835-1500 
Fax: (510) 835-0398 


Southern California 
1301 Olympic Bivd. 
Santa Monica, CA 90404 
@ (310) 452-1229 
Fax: (310) 399-8600 


Louisville, Kentucky 
842 South 7th St. 
Louisville, KY 40203 - 
@ (502) 568-8888 
Fax: (502) 589-9829 


Northwest 

12506 130th Lane NE 
Kirkland, WA 98034 

@ (425) 821-5454 
Fax: (425) 821-2929 


Austin, Texas 
9701 Dessau Rd., 
Austin, TX 78753 
@ (512) 491-0101 
Fax: (512) 491-0111 


#204 


Miami, Florida 
4028 NW 25th St. 
Miami, FL 33142 

@ (305) 871-0071 
Fax: (305) 871-0072 
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MASTER DISTRIBUTORS 


“Get It Faster From Master” 


CABINETS 
BUD 
Hammond 


CAPACITORS 


Surge 


BREAKERS 


Airpax 

Fuji 

Heinemann / Eaton 

Idec 

Master Electronics 

Siemens / Potter & Brumfield 
Siemens Energy & Automation 
Wieland 


& SOCK 


aoe 

Amphenol, 

Curtis 

Custom £onnector 
Kings Gonnectors 
Master€lectronics 
Panduif, 

Pomona 
Siemeris / Potter & Brumfield 
Precicdgtact 
Switche : 
Vernitrori¢Beau 


& 
"4 


Wieland %, 
4 


sPnrraae > 


Deltrol 


TORS 


ET Mditi, 
“ht 2. oi hase prety Mupldieidy 
YY, Me by 


FILTERS 


Curtis 


Bussmann 
Ferraz 
Littelfuse 
USD 


INDICATOR 
LAMPS & LED’S 
IDI © 

JKL 

Ledtronics 

Lighting Components 
Lumex 

Sylvania 


HEAT SINKS 


Wakefield 


PHOTO & PROX 


Agastat 
Electro 

Idec 

Omron 

Opto Switch 
Skan-A-Matic 


PLC’s 
Fuji 

Idec 
Omron 


POTS & 
RESISTORS 


Bourns 


‘Wiliiiih, 
Fuji “iteas,, Clarostaty, | 


Furnas 
Siemens Energy & Automation 


COUNTERS 
ATC 

Curtis Instruments 
Hecon 

IVvO 

Kessler-Ellis 
Master Electronics 
Omron 

Redington 
Sodeco/Maxmar 


DIODES 


international Rectifier 
Surge 


FANS 
Aromat / NIAS 
ETRI 

EBM / Papst 
U.S. Toyo 
Qualtek 


MEC 
Ohmite 
Surge 


SOLENOIDS 
Deltrol 

Dormeyer 

Guardian 


TERMINAL 
BLOCKS 
Auguat / RDI 

T&B / Buchanan 
Curtis 

Kulka / Marathon 
Magnum / USD 
Marco 

Riacon / RIA 
Siemens Energy & Automation 
USD 
Vernitron-Beau 


Weidmuller 
Wieland 


RELAYS 
Aleph International 
Allied Controls 
American Zettler 
Aromat / NIAS 
AT&T 

C.P. Clare 
Communications Inst. (CII) 
Coto 

Crydom Controls 
Deltrol 

Elec-Trol 

Fuji 

Genicom 

Gentron 

Gordos 

Guardian 

Hamiin 

Idec 

Line Electric 


COLMA MEO RR tt anen Ai HAA REET AN, agnege ft / MSD 


Master Electronics 


Cty hy “if i My 
Siemens / Po ra 
Schrack a 
Siemens Energy 
Sigma 
Solid State Optronics 
Struthers-Dunn 
Takamisawa 
Teledyne 
Theta-J 
Triridge 
Wieland 


See 


ws 


® Autowteten 


EBUIPMEN 
Biddle ENLW. 


Fluke hail by 


zgSimpson Electric 
ie Triplett 


Tektronix 


TIMERS 


Agastat 

Amperite 

Aromat / NIAS 
ATC 

Bourns 

Crouzet 

Curtis Instruments 
Guardian 

Idec 

Industrial Timer 
Magnecraft / MSD 
Master Electronics 
Midtex 

Omron 

Siemens / Potter & Brumfield 
Syrelec 


See us on the World Wide Web at http://eemonline.com 


SWITCHES. 
Apem 

Aromat / NAIS 
Augat/Alco 

Bourns 

C&K 

Cherry 
Cutler-Hammer / Eaton 
EECO / Transico 
Electro-Mech 

Fuji 

Idec 

McGill 

Microswitch 

Omron 

Oslo 

RAFI / C&K 

Siemens Energy & Automation 


— Switchcraft = ym, 


Tschudin & Had | 


da 


, Brumfjd Patron 


# Dormeyer % 
Idec 

Magnets 
Microtrar” 
Omron af ; 
Power One — 
Siemens Energy & Automation 
SL Waber 
Sola 

Stancor 
Superior 
Tamura 


Tépaz 


ih yi, “ty, Triag 


Prapite 


Fae 


Alpha 

Arrow Hart / Cooper 
Belden 

Birtcher 

Buchanan 
Commscope 


. Crouse-Hinds 


Harvey Hubbell 
H.H. Smith 
Insultab 
Manhattan 
Panduit 

Pomona 

Thomas & Betts 
Tyton / Hellerman 
Wakefield 
Wieland 
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CONTROL RELAYS 


Crouzet offers several variations of Syrelec control relays. Five models for liquid level controls, 3 phase 230V, 380V, 440V and 480V for phase loss 
or reversal protection, current and voltage detection and control, motion detection, and alternating relays are also available. If a standard control 
requires modification or a special product is needed to meet your exact needs, please call us or the Crouzet Sales Representative nearest you. 


Crouzet has controls to meet your CE, UL, and CSA requirements. 
|__| SERIES [FUNCTION] FEATURES |[ [SERIES [FUNCTION] FEATURES 
os CTD/CTH P PI, PID Single and dual display 


NNR Series — | Liquid Level PC Board liquid level 

Liquid Level — | Control control. Pump up/Pump On/Off 

Control down. 4.7 to 47K ohm Auto Tuning 
sensitivity. SPDT 10A Heat/Cool 
output relay 3.62” x 2.16" 


Series 
Temperature 
Controllers 


models. Thermocouple 
and RTD inputs. Auto- 
tuning for PID mod. Soft 
start function. 


WRL Series 
Phase Monitor 


Phase Control 
Relay 


Plug-in or Din-Rail 
mount. 3 x 230 VAC, 3 x 


NR Series Liquid Level Plug-in or Din-Rail 
LLC Pump Control Pump mount. 4.7 to 100K 


Down Down ohm sensitivity, Monitors: 380 VAC, 3X 480 VAC, 
Liquid Level 1.89°H x 1.89°W x 3.9°L - Phase 1.89°H x 1.89°W x 3.9L 
NRU Series =| Control Pump Sequence 
LLC Pump Up Up - Loss of Phase 
- Under Voltage 


EN Series Liquid Level Din-Rail/surface mount. FW Series Monitors: Din-Rail or surface mount. 
END Series =| Control Pump up/Pump down. Phase Monitor | - Phase Loss 3 x 230 VAC, 3 x 380 
| Liquid Level 5K to 100K ohm - Phase Reversal } VAC, 3 x 480 VAC, 3 x 


600 VAC. 45mm wide 
enclosure. Adjustable time 
inhibit. LED power on and 
relay status. 79mmMH x 
45mmW x 100mmL 


| Control sensitivity. 80mmH x - Undervoltage 


22.5mmW x 100mmL 


HDU Series 
Voltage Control 
Relay 


.2 to 600 Volt AC/DC 
voltage monitoring range. 
Over and under voltage 
functions. With LCD 
display. Shows actual and 
setpoints. Din-Rail 
mount. 81mmH x 
36mmW x 81mmL 


Monitors Voltage. 
With Relay 
Output. 

With LCD 
Display. 


IR.T Series Monitors Current | Plug-in or Din-Rail 

Current Control | with Relay Output | mount. Adjustable inhibit 

Relay time for start up. LED 
Relay output indicator. 
3mAmp to 7Amps-AC, 
5mA to 10Amps DC. 
1.89°H x 1.89°W x 3.9°L 


HDI Series 
Current Control 
Relay 


Monitors Current. 
With Relay 
Output. 

With LCD 
Display. 


EIL ElH EIT Monitors Current | Din-Rail/surface mount. 
Series with Relay Output } Adjustable time inhibits. 
_| Current Control | 2mAmp to 10Amps 
1 Relay AC/DC. for EIL/EIH .01 to 
1O00Amps for EIT 
w/transformer. 80mmH x 
22.ommW x 100mmL 


2mA to 10Amp; AC/DC 
current monitoring range. 
Over and under current 
functions. With LCD 
display. Shows actual 
and setpoints. Din-Rail 
mount. 81mmH x 
36mmW x 66mmL 


UR Series Monitors Voltage } Plug-in or Din-Rail mount 

Voltage Control | with Relay Output } .1 to 400 Volts AC/DC. 

Relay | With latching function 
selectable. LED output 
indication. 1.89°H x 
1.89 W x 3.9°L 


MCI Series Monitors Current. 
Current Control | With Relay 

Relay Output. 

With Built-in 
Transformer 


1 to 20Amp AC/DC 
current monitoring range. 
Built-in transformer. 
Relay output-SPDT Over 
and under current 
functions. 81mmH x 
17.5mmW x 83mmL 


Motor Protection 
for Phase Loss 
Phase Unbalance 
Current Surge 


8 to 630Amp current 
range. LED diagnostics. 
Adjustable trip timers. 
Phase loss test switch. 
Front panel reset. 79mmH 
xX 45mmW x 95mmL 


Monitors Voltage | Din-Rail/surface mount. 

with Relay Output | Adjustable time inhibit. 
.2 to 600 Volts AC/DC. 
Selectable latching fea- 
ture. 80mmH x 
22.ommW x 100mmL 


Motor Protection 
for Phase Loss 
Phase Unbalance 
Phase Reversal 
Current Surge 
Overheating 


Duplex Plug-in style. Designed 

Alternating Relay | for dual pump system. 
Selector switch versions 
available. 1.89°H x 
1.89°W x 3.9°L 


7 to 630Amp current 
range. LED diagnostics. 
Adjustable trip timers 
Phase loss test switch. 
Front panel reset. 
80mmH x 78mmW x 
99mmL 


Products and specifications subject to change without notice. 
Consult factory for application assistance. 
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TIME DELAY RELAYS — 


Crouzet Corporation offers a broad line of Syrelec Brand Tiers to meet the requirements of most industrial ni instrument applications. Numerous 
accessories and options are available for convenient and compatible installation. If a standard Syrelec Brand Timer does not meet your exact 
requirements, a custom designed or modified standard device could be the solution to fit your need. Contact your nearest Crouzet Sales Office or our 
Customer Service Department at 1-800-677-5311, for information regarding custom Timers and Controls. Crouzet has timers to meet your CE, UL 


and CSA requirements. 


|__| SERIES |FUNCTION| FEATURES _ 


814 Series 


Digital Timers 
LCD Display 
Backlit Option 


88 857 Series 
| Multi-function 

LCD Timer with 

Memory 


LR2 U Series 
Multi-function 


Timer 


AXR2 U 
_| Series 
Delay on Make 


1 Timer 


DR2 U Series 
Repeat Cycle 


88 226 Series 
_| Multi-function: 


Timer 


88 645 and 
88 646 Series 
Cam Timers 


1. Delay on Make 
2. Interval 

3. Single Shot 

4, Delay on Break 
5. Repeat Cycle 


1. Delay on Make 
2. Single Shot 

3. Interval 

4, Delay on Break 
5. Repeat Cycle 


1. Delay on Make 

2. Single Shot 

3. Interval 

4. Delay on 
Break 


Delay on Make 


~ | DPDT or Delay on 


Make with 
instantaneous 
SPDT 


Repeat Cycle with 
independently 
adjustable “On” 
and “Off” Time 


Delay on Make 


1. Delay on Make 

2. Intérval 

3. Single Shot 

4. Delay on Make 
with Memory 


Six timing functions, 
eleven time ranges, and 
memory features 
available. Housed in a 
1/16 DIN-style ~ 

(48 x 48mm).enclosure. 


1/16 Din-sized (48 x _. 
48mm) package, front 
panel mounting, large 
LCD display, NEMA 4 
front panel, memory 
functions. 


1/16 Din-sized (48 x 


48mm) package. Easy to 


set dial, direct reading, 
multi-time ranges, LED 
indicators. 


1/16 Din-sized (48 x 
48mm) package, 
especially suited for front 
panel mounting 
applications. 


Enclosed in a front panel 
mounting Din-sized (48 x 
48mm) package. 
Independent “On” & “Off” 
times. 


Low cost Delay on Make 
timer enclosed in a Din- 
sized (36 x 36mm) 
package. 


This synchronous motor 
driven reset timer is 
available in two standard 
time ranges (0.3 sec to 
12 hrs). 

Cycle progress dial. 


Cam timers are 
Specifically adapted to 
applications requiring 1 
to 22 circuits. 


TR Series 
Slimline 

DIN Rail 
Mount Timers 


MR Series 
Miniature 


{ DIN Rail 


Mount Timers 


AR2 U Series 
AR U Series 


LR2 U Series 
LR U Series 
Multifunction 
Timer 


DR2 U Series 
DR U Series 


88 901 Series 
Analog Timer 


SAS Series 


SHS Series 


OAS Series 


QHS Series 
OBS Series 
QCS Series 


Products and specifications subject to change without notice. 


Consult factory for application assistance. 


SERS FUNTION 


FEATURES 


1, Delay on Make | Slimline, DIN-rail or 


2. Single Shot 

3. Interval 

4, Delay on 
Break 

5. Repeat Cycle 


1. Delay on Make 

2. Single Shot 

3. Delay on 
Break 

4, Repeat Cycle 


Delay on Make 


1. Delay on Make 

2. Interval 

3. Single Shot 

4. Delay on 
Break 


Repeat Cycle 


Delay on Make 


Delay on Make 


Interval 


Delay on Make 


Interval 
single Shot 
Delay on Break 


surface mounting, LED 
indicators for output and 
timing status, and 
(optional) remote 
potentiometer setting. 


Miniature, 17.5mm wide, 
DIN-rail or surface 
mounting, LED indicator 
for output status. Multi- 
operation modes, multi 
supply voltages. 


8 pin plug-in or a Din-rail 
enclosure. Multi-time 
ranges, direct reading 
and LED indicators. 


Multi-function timer in a 
plug-in housing. Multi- 
time ranges, direct 
reading, multi-voltage: 
and LED indicators. 


8 pin plug-in or a Din-rail 
enclosure. On and Off 
time can be adjusted 
independently. Multi-time 
ranges. 


3 wire VDC 2 wire AC. 
22mm diameter cutout. 
Used for timers for PLCs. 
Also can drive contactors 
and relays. 


Low cost epoxy 
encapsulated timer. 
housed in a Din-rail and 
back panel mounting 
enclosure with a SCR 
solid state output. 


_|Low cost epoxy 


encapsulated timer 
housed in a 2" x 2" 
enclosure with a SCR 
solid state output. 
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SAFETY RELAYS : = \ A C€ 


CE machinery certification and marking Performance and cost-effectiveness 

CROUZET direct safety components combine all the elements of the The CROUZET range of safety components provides a simple solution to 
machinery directive 89/392/EEC and the safety standards set by the the problem of risk assessment of machine control systems. 

European Community. They are an effective and fail-safe way of . | : 

meeting the regulatory requirements and of obtaining conformity with The range of components relies on redundancy, self-checking and 

the directives as well as the CE marking for your machines. positive opening to ensure the availability and safety of machines 


without incurring excessive installation costs. 

All safety components shown on this page (CE conforming, UL and CUL 

recognized). | _ The safety relay range satisfies safety requirements up to Level 4 
regarding EN 60204 (IEC 204) and EN 954. 


| _———sSSERIES:—s FUNCTION FEATURES OUTPUT 


KNA2 Series 
Safety Relay 


Multifunction: 1 input 2 N/O safety contacts. 
Emergency stop Safety Level 3 4 A @ 250 VAC resistive. 
safety gate Operating voltage 24V 

AC/DC Width 22.5 mm 

(0.90) 


Multifunction: 
Emergency stop 
safety gate 
safety mats 


KNA2U/KNA3/KNAS Series 
Safety Relay 


2 N/O safety contacts. 
4 A @ 250 VAC resistive. 
KNA3: 

3 N/O safety contacts 

2 auxilary contacts 
KNA5: 

5 N/O safety contacts 

2 auxiliary contacts 

6 A @ 250 VAC resistive 


Integrity of 2 inputs. Safety 
Level 4 . | 
Operating voltages: 24 VDC 
24/48/110/230 VAC 
Width: 45mm (1.75) 
KNA3: 90 mm (3.54) 
KNA5: 135 mm (5.31) 


KSW Series Stand still (zero speed) Integrity of 2 inputs 
_ Safety Relay condition of AC and DC, 1 or| Safety level 4 

; 3 phase motors up to 600 | Operating voltage 24VDC 

VAC for interlocking of 24/48/1 10/230 VAC 

safety gates. Width: 45 mm (1.75) 


2 N/O safety contacts. 
4A @ 250 VAC 


Multifunction: Integrity of 2 inputs 3 N/O safety contacts. 


KZH3 Series 


Electrical Safety Relay | 2 Hand control Safety level 4 2 auxiliary contacts. 
Emergency stop Operating voltage 24VDC 6 A @ 250 VAC resistive 
Safety gates 24/48/110/230 VAC 


Width: 90 mmL 
Can be used with Crouzet 2 
Hand Console USP 


Safety mats 


KZH 
Pneumatic Safety Relay 
and Console 


Multifunction: 
2 Hand control 
Safety gate monitoring 


Safety level 3 

Safety logic block » 
integrated in console 
Operating pressure: 
30 to 120 psi 


1 output 
Flow at 90 psi: 7cfm 


79 697 001 
79 697 002 
Emergency Stop 
Push Buttons 


2 N/C and 1 N/O 
6 A @ 230 VAC resistive 


Emergency stop for safety 
applications. Version 79 697 
002 has double insulated 
enclosure (IP 657) 


Positive opening contacts, 2 
position push pull mushroom 
head. Push button with 
positive mechanical action. 
Diameter of mushroom 
head: 40 mm (1.57) 
Conforms to IEC 947.5.1 


83 862 301 
Positive Break 
Limit Switch 


1 SPDT 
6 A @ 250 VAC 


Overtravel and position of 
mechanical parts (safety 
gate monitoring) 


Positive opening contacts 
Rugged metal body 
construction. | 866 
Conforms to IEC 947.5.1 
5.19H x 1.59°W x 1.09°L 


Products and specifications subject to change without notice. Consult factory for application assistance. 
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z[crowzet * GORDOS 
Panel Mount AC Output Solid State Relays 


G, GA Series Power.Relays G Series Power Relays 
¢ Current Ratings to 90A © Back-to-Back (dual) SCR Output for 
¢ Output Voltage ratings-to 660 VAG with Severe Inductive Loads 


24VAC Minimum © Superior False Turn-on Immunity and 
¢ AC or DC Inputs Positive Turn-off at High dv/dt 
¢ AKV Optical Isolation ; 
e Zero Voltage Turn-on (Random Available) C E 
¢ RC Snubber Network for Inductive Loads GA Series Power Relays 
e UL Recognized, CSA Certified ¢ Economical Triac Output for General 
e TUV Certified Purpose Application 

G and GA Series 


G SERIES 
8-32 PAN HEAD 
SCREW 


G240A10 90-280VAC LARGE SADDLE 
G240A25 90-280VAC 
G240A45 90-280VAC 
G240A75 24- 90-280VAC 
G240A90 90-280VAC 
G480A10 90-280VAC 
G480A25 ! 90-280VAC 
G480A50 . 90-280VAC 
G480A75 90-280VAC 
G480A90 90-280VAC 
G575A10 90-280VAC 


t 


2:25 (57.2) 


<_ 


G575A25 -66 : 90-280VAC eae PAN HERVE roe 0.265 (6.7) 
G575A50 - 90-280VAC SMALL SADDLE 
G575A75 | 90-280VAC J 
G575A90 90-280VAC 
G240D10 3-32VDC 0.95 (24.1) 
G240025 : 3-32VDC 
G240076 5 SVC +t 

2 DIMENSIONS: INCHES PUTUIMETERS) 
G240D90 3-32VDC TORERONGE ap nee eee 0.09 (2.3) 


G480D10 3-32VDC 
G480D25 ts : 3-32VDC 
G480D50 3-32VDC 
G480D75 : 3-32VD0 
G480D90 : 3-32VDC 
G575D10 3-32VDC 
G575D25 3-32VDC 
G575D50 ‘ 3-382VDC 
G575D75 3-382VDC 
G575D90 3-32VDC 


G240E10 
G240E25 


TRIGGER 
CIRCUIT 


aa See 
S 
eS 


Gaia ra 


G SERIES AC INPUT 
G240E45 - : EQUIVALENT CIRCUIT 


G240E75 
G240E90 
G480E10 
G480E25 
G480E50 
G480E75 
G480E90 
G575E10 
G575E25 
G575E50 
G575E75 


G575E90 18-36VAC EQUIVALENT CINCUIT 


TRIGGER 
CIRCUIT 


sw | 


ee aa 
v 7 
= 


TRIGGER 
CIRCUIT 


GA SERIES GAS SERIES AC INPUT 
EQUIVALENT CIRCUIT 


GA5-6A10 
GAS-6A25 
GAS-6D10 
GAS-6D25 
GAS-6E10 
GA5-6E25 


90-280VAC 
90-280VAC 
3-32VDC 
3-32VDC 
18-36VDC 
18-36VDC 


Products and specifications subject to change without notice. 
Consult factory for application assistance. 


TRIGGER 
CIRCUIT 


GAS SERIES DC INPUT 
EQUIVALENT CIRCUIT 
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3 Phase Solid State Relays 
GA3 Series: 3 Phase SSR 
GAO Series: 3 Phase Reversing SSR 


The GA3 and GAO Series feature industry standard packaging, output over voltage 
protection, and a 4 to 32VDC current regulated input. Enclosure measures 25 x 74 x 
104mm. The GAO Series are random turn-on. All series have 4 kv optical isolation 


and are UL and CSA approved, TUV Certified. 
PART Control Output 
NUMBER Voltage Voltage 


Maximum 
Output 
Current (A) 


GA3-12D10R 4-32VDC 24 - 660VAC 
GA3-12D10Z 4- 32VDC 24 - BB0VAC 
GA3-12D25R 4-32VDC 24 - 6B0VAC 
GA3-12D25Z 4 - 32VDC 24 - BB0VAC 
GA3-12D45R 4- 32VDC 24 - BBOVAC | 
GA3-12D45Z 4- 32VDC 24 - 6B0VAC 
GA3-12A25R 90 - 280VDC 24 - 660VAC 
GA3-12A25Z 90 - 280VDC 24 - BB0VAC 
GA3-12A45R 90 - 280VDC 24 - BB0VAC 
GA3-12A452 90 - 280VDC 24 - BEOVAC 


GA0-12D25 3 - 32VDC 


(“R” Suffix denotes Random Turn-On, “Z” Suffix denotes Zero Crossing) 


Panel Mount DC Output Solid State Relays 


GF Models Utilize FET Output GT Models Utilize Transistor Output 
e Low leakage of 10yA e Cost Effective General Purpose DC SSR 
¢ Milliohm On-State Resistance e Long Life Switching DC Loads to 10A 


24 - 660VAC 


GT and GF Series 


e 1500 VAC Optical Isolation e 4KV Optical Isolation 


« Long Life Switching of DC Loads to 30A e Fast 25uSec Maximum Turn-on Time (+) ae (+) 
MODEL MAX. OUTPUT OUTPUT CONTROL A eH 
VOLTAGE RATING (VAC)| CURRENT RATING VOLTAGE : () =e 
GF50D30 30A 3-32VDC ATS ETE 
GF1 00D1 5 3-329VDC GT SERIES EQUIVALENT CIRCUIT GF SERIES EQUIVALENT CIRCUIT 
GF200D10 3-32VDC 


GT60D10 


3-32VDC 


Printed Circuit Board Mountable AC Output Solid State Relays 


GA1, GA8, Series SSR 

¢ Industry Standard Packaging, SIP or Flat Pack 
¢ 4KV Optical Isolation 

¢ 100A Surge Capability 


Ce 


e UL recognized, CSA Certified 
¢ VDE Approval on Some Models 
¢ DEMKO EN60950 Certified 


OUTPUT 
MODEL MAX. OUTPUT CURRENT RATING CONTROL 
VOLTAGE RATING (VAC) @ 25°C TA VOLTAGE 
GA1-6B02 280 3-24VDC 
GA8-6B02 3-24VDC 
GA8-6D05 3-24VDC 


GA8-6D05R 3-24VDC 


G1 and GA8 Series 


GA8 Series 
0.15 (3,8 
vx poe nee tie (3,8) 
i = = 
a 42 = aa TRIGGER sis 21/8 @ 
44 - CIRCUIT ed 
pees mae ae i 6 N 
rn i 4 
0.042 (1,1)DIA te 
: (20,3) 
1.7 (43,2) 
fs seneane a a GA1 & GA8 SERIES DC INPUT 0.04 qj 0) DIA. TYP. 
O EQUIVALENT CIRCUIT 
a os if 1.4 (35,6) ee 
a 0.3 (7,6) 
lam) 
= 0.7 (17,8) 
< 
S 1.2 (30,5) 0.375 (9.5) 4 
1.4 (35,5) 


DIMENSIONS: INCHES (MILLIMETERS) 


DIMENSIONS: INCHES (MILLIMETERS) 
TOLERANCE:10.020 (+ 0,50) 


TOLERANCE:10.020 (+0,50) 


Products and specifications subject to change without notice. 
Consult factory for application assistance. 
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RELAYS 


VO MODULES & MOUNTING BOARDS 


-~MODULE BOARDS 


Gordos I/O Mounting Boards are available for 
Standard, SM, Quad and Miniature I/O. module 

sizes and everything you need to interface with | 

any 5, 15, or 24 volt logic unit is included. Since 

the function is self-contained in each module, you 
determine the layout of your own system boards. The - 
plug-in modules with single hold-down screw make 


later revisions easy; modules are replaceable without _ 


disconnecting the wires. 
MODULE BOARDS FOR STANDARD MODULES 


MODEL POSITION | 


FOR QUAD-PACK MODULES. 


° Bligcompaibie ioaie contacts on 8, 16, 24, and 32 
position boards. Screw terminal logic connections on. 
4 position boards. 

Barrier strip with screw terminals for load connections | 
Circuitry for pull-up resistors 
5 amp field replaceable fuses 


‘¢ LED status indicators 
* All even pins logic GND 


.¢ UL Recognized 
FOR MINIATURE MODULES _ 


MODEL £=|. | POSITION 


PB-8M 


| PB-16M . 


PB-24M 
PB-32M . 
PB- 24MD 


FOR SM MODULES 


PB-16Q 4 PB-8SM 

PB-24Q 6 PB-16SM 

PB-32Q 8 PB-24SM 
*Output I/O only PB-32SM 


_ 4500 


GORDOS 


Module Boards 


MINIATURE I/O MODULES (M AND D SM) 


Gordos I/O Modules get a minimum of 300% testing- 
multiple component and functional tests that made 
_Gordos the reliability standard in SSRs. Across the 
line, Gordos’ average field return rate is well below the 
industry average. 


M and SM SERIES 
* Zero or Random Turn-on available in AC output 


SM SERIES 


SM-IAC5 
SM-IAC15 
SM-IAC24 
SM-IAC5A 
SM-IAC24A 
SM-IDC5 
SM-IDC15 
SM-IDC24 


90-140VAC/VDC 
90-140VAC/VDC 
90-140VAC/VDC 
180-280VAC/VDC 
180-280VAC/VDC 
3.3-32VDC 
3.3-32VDC 
3.3-32VDC 


INPUT MODULES 


SM-OAC5 
SM-OAC15 
SM-OAC24 
SM-OACS5A 
SM-OAC24A 
SM-ODC5 
SM-ODC15 
SM-ODC24 
SM-ODC5A 


2.75-8VDC 
9-18VDC 
18-32VDC 
2.75-8VDC 
18-32VDC 
2.75-8VDC 
9-18VDC 
18-32VDC 
2.75-8VDC 


OUTPUT MODULES 


M SERIES 


90-140VAC/VDC 
90-140VAC/VDC 
90-140VAC/VDC 
180-280VAC/VDC 
180-280VAC/VDC 
3.3-32VDC 
3.3-32VDC 


INPUT MODULES 


¢ SM plug into standard I/O Mounting Boards or 


SM Series Mounting Boards 


12-140VAC 
12-140VAC 
12-140VAC 
24-280VAC 
24-280VAC 
3-60VDC 
3-60VDC 
3-60VDC 
3-250VDC 


M plug into M Series Mounting Boards Only 

High Current Thyristor for 100A Surge Capability 
4KV Optical Isolation 
33% Thinner than Standard I/O Modules 
UL Recognized/CSA Certified 
DEMKO Certification Pending 


MODEL INPUT VOLTAGE RATING LOGIC = MAX. OUTPUT CURRENT | — 


50MADC 
50MADC 
50MADC 
5OMADC 
50MADC 


50MADC 


50MADC 
SOMADC 


MODEL INPUT VOLTAGE RATING OUTPUT or RATING MAX. OUTPUT CURRENT _ 


3.5Arms 
3.5Arms 
3.5Arms 
3.5Arms 
3.5Arms 
3.0A 
3.0A 
3.0A 
3.0A 


MODEL INPUT VOLTAGE RATING LOGIC eee MAX. OUTPUT CURRENT 


50MADC 
50MADC 
5OMADC 
50MADC 
SOMADC 
50MADC 


PLASTIC PIN SNAPS 
IN 0.093" DIA HOLE 


0.24 (5,97) 


RB 0.12 (2,9) 


He] Te 
0.042 (1,1) DIA. IE 


1.7 (43,2) 
mice 


0.3 (7,6) . 
0.7 (17,8) 
1.2 (30,5) 


1.4 (35,6) 


0.2 (5,1) 


DIMENSIONS: INCHES (MILLIMETERS) 
TOLERANCE:*0.020 (+ 0,50) 


CASE COLORS: 
AC-YELLOW 
DC-WHITE 


0.24 (5.97) 


0.12 (2,9) 


2 (6,1) 
0.1 (2,5) 
0.4 (10,2) 


1.7 (43,2) ; 
= 1.0 le 
o-0-0 6-——0 


PLASTIC PIN SNAPS 
IN 0.100" DIA HOLE + 0.005" 


1.4 (35,6) 
1.6 (40,6) 


DIMENSIONS: INCHES (MILLIMETERS) 
TOLERANCE:+0.020 (+ 0,50) 


SM Series I/O Module 


CASE COLORS: 


0.240 (6,1) 


g aL 
SOMADC ae as a | acvenow| & 
3.3-32VDC 50MADC = v4 CASECOLOR: | = S | DC-WHITE = 
a 8 AC BLACK 3 Ese 
2.75-8VDC 12-140VAC aes air Fo.082 (1,1) DIA. le 
9-18VDC 12-140VAC 0.042 (1, 1) DIA lL rea 1.7 (43.2) — 
18-32VDC 12-140VAC [> 1743.2) ar 


2.75-8VDC 
18-32VDC 
2.75-8VDC 
9-18VDC 
18-32VDC 
2.75-8VDC 


n 
Ld 
al 
= 
a 
Oo 
= 
= 
=~ 
o. 
= 
_ 
Oo 


24-280VAC 


24-280VAC - 


3-60VDC 
3-60VDC 


 3-60VDC 


Xe ee 

s 3 | _ (7,6) 
me 0.7 (17,8) 
it oS 

° 3 


1.2 (30,5) 
1.4 (35,5) 


DIMENSIONS: INCHES (MILLIMETERS) 


TOLERANCE:*0.020 (+0,50) 


0.3 (7,6) 

0.7 (17,8) 
1.2 (30,5) 
1.4 (35,5) 
1.6 (40,6) 


DIMENSIONS: INCHES (MILLIMETERS) 
TOLERANCE:+0.020 (+0,50) 


Products and specifications subject to change without notice. 


_ M Series ae Module 
Consult factory for application assistance. 
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Standard Size I/O Modules 
e Zero AC or Random Turn-on Output Modules ¢ UL Recognized / CSA Certified ( € 
¢ Industry Standard Packaging ¢ DEMKO Certification Pending 


¢ Plug into Standard I/O Mounting Racks 


I bbe INPUT LOGIC MAXIMUM 
” MODEL VOLTAGE RATING VOLTAGE OUTPUT CURRENT 
5 


90-140VAC/VDC 5OMADC 
90-1 40VAC/VDC 5O0MADC : 
90-140VAC/VDC 50MADC Standard Size 1/0 Modules 
180-280VAC/VDC 5OMADC - ern 
180-280VAC/VDC 5OMADC Sees ee 
3.3-32VDC 5OMADC . _s 
3.3-32VDC 5OMADC 


CASE COLORS: 
AC-YELLOW 
DC-WHITE 


Li 
al 
_ 
QO 
Le) 
= 
- 
— 
Q. 
2 


0.24 (6,1) 
1.25 (31,8) 


OAC5 2.75-8VDC 12-140VAC 3.5Arms re 
OAC15 9-18VDC 12-140VAC 3.5Arms . eye 
OAC24 18-32VDC 12-140VAC 3.5Arms i one 
OAC5A 9.75-BVDC 24-280VAC 3.5Arms 

OAC24A 18-32VDC 24-280VAC 3.5Arms , 

ODc5 9.75-BVDC 3-60VDC 3.0A tet 
ODC15 9-18VDC 3-B0VDC 3.0A S38 
opc24 18-32VDC 3-B0VDC 3.0A 3 8 
ODC5A 2 75-8VDC 3-250VDC 3.0A DIMENSIONS: INCHES (MILLIMETERS) 


TOLERANCE:*0.020 (+ 0,50) 


3,3-32VDC 24 50MADC 
INPUT OUTPUT MAXIMUM ia rt 
MODEL VOLTAGE RATING VOLTAGE RATING | OUTPUT CURRENT ee 


OUTPUT MODULES 


Standard Size I/O Modules 


aed INPUT LOGIC MAXIMUM Quad Pack Modules 

un MODEL VOLTAGE RATING VOLTAGE OUTPUT CURRENT - 

=r IAC5Q 90-140VAC/VDC 5 50MADC oe ae 

a2 IACAQ 90-280VAC/VDC 5 50MADC Sooaieatiosee Ga Pe} 

=o IAC5EQ 18-36VACIVDC 5 50MADC ) Hits 
= IDC5O 10-60VDC 5 BOMADC «=| PREFERS EUS 

IDC5BQ 4-32VDC 5 50MADC pete 7 

2 MODEL TSS«S OUTPUT VOLTAGERATING; Ss ries ai 

a = a ee’ eee 

2 2.75-8VDC 12-140VAC 3.5Arms a Ne “| ato 

26 2.75-8VDC 3-60VDC 3.0A — eee 

og scr bean el rua 


0.042 (1,1) DIA, PINS 


4-40 x0.75 (19,1) PAN HEAD SCREW 


C€ 


17.50 (0.689) 


DIN Rail Mountable (17.5 mm wide) 
Single Point Output Modules 


m@ AC Output Rating 5 Amp at 12 to 280 VAC, 
with 350 Amp Single Cycle Surge Capability 

@ DC Output Rating 3 Amp at 5 to 60 VDC 

@ 4 to 32 VDC Input Current regulated 

@ Zero Voltage Turn-on for AC Module 

@ 4 KV Optical Isolation with LED Indicator 

@ Barrier Strips Accept 14 to 28 AWG Wire 

@ Configured for Panel Mounting 

m UL/cUL Recognized 


Input Modules 18.00 (0.709) 


PART Input Output 
NUMBER Voltage Voltage 
84115501 90 - 140VAC/DC 4.5 - 30VDC 


84115502 140 - 280VAC/DC | 4.5-30VDC 
84115503 4 - 32VAC/DC 4.5 - 30VDC 


Output Modules 
PART Input 
NUMBER Voltage 
84130104 4 - 32VDC 5 - GOVDC 
84130105 4 - 32VDC 24 - 280VAC 


+— 65.00 (2.559) 


—»l 40.65 (1.600) le 


Products and specifications subject to change without notice. 
Consult factory for application assistance. 
E 
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Din Rail Mount AC Output Solid State Relay 


e Input LED e RC Snubber Network for Inductive Loads 
e Current Regulated Input e Zero Voltage Turn-on (Random Available) 
e Touch Safe (IP20) Enclosure e Complies with IEC 1004-4 

e EN60950 Compliant and 1004-2 Level 3 Requirements 


| MODEL OUTPUT VAC | OUTPUT CURRENT | CONTROL VOLTAGE 


4500 


TRIAC OUTPUT (22.5MM) 

84130100 24-280 10A 180-280 VAC 
84130101 24-280 10A 4-32 VDC 
84130102 24-280 25A 180-280 VAC 
84130103 24-280 25A 4-32 VDC 
84130150 24-280 VAC 10A 90-140 VAC 
84130152 24-280 VAC 25A 90-140 VAC 

SCR OUTPUT (22.5MM) 

84130116 48-660 25A 4-32 VDC 
84130117 48-660 25A 4-32 VDC (RANDOM) 
84130118 48-660 25A 180-280 VAC 
84130158 48-660 VAC 25A 90-140 VAC 

SCR OUTPUT (45MM) 

84130110 48-660 35A* 90-280 VAC 
84130111 48-660 35A* 4-32 VDC 
84130112 48-660 35A* 4-32 VDC (RANDOM) 
84130113 48-660 45A 4-32 VDC 
84130114 ~ 48-660 45A 4-32 VDC (RANDOM) 
84130115 48-660 45A 90-280 VAC 

SCR OUTPUT (p0MMm) 

2 PHAS 
84130220 48-660 35A 4-32 VDC 
84130221 48-660 35A 4-32 VDC (RANDOM) 
84130222 48-660 35A 90-280 VAC 

SCR OUTPUT (POM) 

3 PHAS 
84130310 48-660 25A (1) 4-32 VDC 
84130311 48-660 25A (1) 90-280 VAC 
84130312 48-660 25A (1) 4-32 VDC (RANDOM) 

*FREE AIR 25 C (1) Per Phase 

1/0 MODULES 

e Built-in LED Status Indicator e 4000 VAC Optical Isolation 

e Regulated Supply Voltage e Replaceable 2AG Type Fuse (output modules only) 


e New Industry Standard Packaging = © Universal Logic Voltage 


e UL/CUL Recognized 
C4 1/0 MODULES . 
INPUT LOGIC - MAXIMUM 
VOLTAGE RANGE VOLTAGE OUTPUT CURRENT 
| C4IAC 90-140 VAC 4.5-30 VDC 50mA DC 
| CAIACA 140-280 VAC 4.5-30 VDC 50mA DC 
= | calc 10-32 VDC 4.5-30 VDC 50mA DC 
S | C4IDCB 4-16 VDC 4.5-30 VDC 50mA DC 
| = | C4IDCG 35-60 VDC 4.5-30 VDC 50mA DC LED 
= C4IDCK 2.5-16 VDC 4.5-30 VDC 50mA DC 
= | C4SWIN N/A 4.5-30 VDC 


90mA DC 


w OUTPUT i 1.620 (41.15) 
= VOLTAGE RANGE eaee aaah c4lDe | 1.500 (38.10) 

S | C40AC 4-32 VDC 12-140 VAC Le cl| os oe ssa 

= | CA0ACA 4-32 VDC 24-280 VAC Lana ba 

= | c40nc 4-32 VDC 5-60 VDC 0-200 (6.68) 

& | c40DCA 4-32VDC 3-250VDC : | 

© | C4SWOUT N/A 1-250VAC 1.920 (48.77) 


MODULE BOARDS C4 MOUNTING BOARDS 

e Accept either Input or Output Modules MODEL POSITION ieee 1.150 (29.21) 

e Includes Spare Fuse and Fuse Tester PB-4C4 4 0-400 (10.16) 
PB-8C4 8 | 0.200 (5.07) 
in oe c 0.204 (3.56) pee 
PB-24C4 24 
PB-32C4 32 0.140 (3.56) ear 


Products and specifications subject to change without notice. 
Consult factory for application assistance. 
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REED RELAYS | <1 Crouzet} GORDOS [s Syrelec 
MOLDED REED RELAYS SELECTIONCHART  —_ 


Series 47 Mini-Sip aoe Reed peeye 
Series 74 Sip Dry Reed Relays Series 83 continued 


' $020” X .010" ae ' ! 
00-4 + Le ‘15 |, .350 +1 


= 005 
-600 012 STANDOFF 


846 Series 


SR OpeT NO 


HIGHVOLTAGE 


1A SPST N.O. 


HIGH VOLTAGE 
HIGH ISOLATION 


' 020” X .010"! “tt 1 

ct 4 Xx. iad 400 le pe 15, 350 +f 
- 310 x _- 600 +.005 

012 STANDOFF .012 STANDOFF 


(DIMENSIONAL TOL. =.010" TYP.) 848 Series 
83 Series Products and specifications subject to change without notice. 
Consult factory for application assistance. 
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Se UE oe 


Fax-On-Demand, call 888-267-9191 for instant specs on your fax 
www.crydom.com - view and download specifications 


Your reliable source for 


RELAYS 4500 


9525 Chesapeake Drive, San Diego, CA 92123 
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Control over power 


This Series ae compact 16 pin DIP solid state 
relays are rated at 1.0 - 1.5 Amp RMS at ambi- 
ent temperatures up to 40°C. The package is 
perfect for high density printed circuit boards. 
Your choice of either voltage or current oper- 
ated versions are offered. 


» High-Density, DC Control, SCR Output 
» Switching: Zero-Cross, Random Turn-On 


Operating Voltage Transient Max. Load Current Control Voltage 
Type Range (Vrms) Over Voltage (Vp) — @ 40°C (Arms) Range (Vdc) 
SDV2415 12-280 600 1.5 3.5-10 
SDV2415R* 12-280 600 1.5 3.5-10 
DPA4119 20-140 400 1.0 3.5-10 
DPA6119 20-280 600 1.0 3.5-10 

Operating Voltage Transient Max. Load Current Control Current 
Type Range (mA) = Over Voltage (Vp) @ 40°C (Arms) Range (mA) 
SDI2415 12-280 600 1.5 10-50 
SDI2415R* 12-280 600 1.5 10-50 
DPA4111 20-140 400 1.0 10-50 
DPA6111 20-280 600 1.0 10-50 


Operating Temp Range: -30°C to 80°C 
* R suffix - Random Turn-On Version 


Isolation Voltage (Vac ): 4000 


Series SDV, SDI, DPA 


SERIES AO, ASO 


Models AO241/R, ASO241/R and ASO242/R are 1.0A/1.5A/ 
2.0A rated SPST-NO miniature SIP solid state relays. ASO mod- 
els are designed for switching highly inductive, low current 


loads such as solenoids. 
A @: 
CE 


DC Control, AC Output 
 Triac (AO) or SCR (ASO) Output 


SERIES DO, DMO 


SPST-NO DC output relays in eee packages utilize the 
popular .10" grid lead spacing. They are available with either 
bipolar transistor output (DO), or the DMO063 with MOSFET 


output is rated at 3A/60 VDC. 
CE WS 


» DC Control 
» Bipolar (DO) or MOSFET (DMO) DC Output 


SERIES CX241, MCX244 


The CX241 AC ae are SPST-NO low Phe SIP solid state 
relays. These models offer the ASO circuit with the popular CX 
pin-out. 


» DC Control, SCR AC Output 


The Series ASPF incorporates Crydom’s patented PowerFin™ 
design technology with integral heat sink. Rated at 3 Amps up 
to 45°C, this SPST-NO AC output SSR is designed for precise 


electrical power applications. 


» DC Control, AC Output C € “A Gi: 


» SCR Output , Crydom’s Patented PowerFin Design 


SERIES CMX 


DC output SPST-NO solid state aie use MOSFET output for high 
switching capabilities in a PC-mount air-cooled package. Pinouts 
are compatible with Series 6 and ODC type I/O modules. 


» DC Control, DC Output - MOSFET 
» Extra Low On-State Resistance 


ce AW 


G 


Fast Fax No. 103 


Line Voltage Load Current Control Voltage Surge Current 


Type Range (Vac) Range (Arms) Range (Vdc) _—1-Cycle (Apk) 
AOQ241 24-280 .02-1.0 4-10 40 
AOQ241R* 24-280 —.02-1.0 4-10 40 
ASO241 12-280 = .01-1.5 4-10 10 
ASO241R* 12-280 .01-1.5 4-10 10 
ASO242 12-280  .01-2.0 4-10 40 
ASO242R* 42-280 = .01-2.0 4-10 40 


Operating Temp Range: -30°C to 80°C 
* R suffix - Random Turn-On Version 


Isolation Voltage (Vac ): 2500 


Fast Fax No. 104 


Line Na Load Current Control Voltage Surge Current 


Type Range (Vdc) Range (Adc) —_— Range (Vdc) 1-Sec (Apk) 
DO061A 3-60 .02-1.0 3-9 5.0 
DO061B 3-60 .02-1.0 1.7-9 5.0 
DMO063 0-60 0-3.0 3-10 12.0 


Operating Temp Range: -30°C to 80°C 
Isolation Voltage (Vac ): 4000, 2500 (DMO) 


Fast Fax No. 105, 106 


Line Voltage Load Current Control Voltage Surge Current 


Type Range (Vac) Range (Arms) Range (Vdc) _—_1-Sec (Apk) 300 (7.6) 
CX241 12-280 .01-1.5 4-10 10 
CX241R* 12-280 .01-1.5 4-10 10 


Operating Temp Range: -30°C to 80°C __Isolation Voltage (Vac ): 4000 
Both models available in the MP package (See Series MP). 
Use ‘M’ Prefix, Example: MCX241 * R suffix - Random Turn-On Version 


200 ae TYP, 
(5.1) ae (3) mee 
(17-8) 4 400 
| 040 (1.0) DIA. 
Fast Fax No. 113 fig (27.9) m fue) Bb 


: Line Voltage Load Current Control Voltage Surge Current 
Type 


Range (Vac) Range (Arms) Range (Vdc) _1-Cycle (Apk) Series CX241 
ASPF241 24-280 0.1-3.0 4-10 30 
ASPF241R* 24-280 0.1-3.0 4-10 30 


Operating Temp Range: -30°C to 80°C 
Isolation Voltage (Vrms ): 3750 
* R suffix - Random Turn-On Version 


Fast Fax No. 109 


Line Voltage Load Current Control Voltage Surge Current 


Type Range (Vdc) Range (Adc) — Range (Vdc) 10ms (Apk) 
CMX60D5 0-60 0-5 3-10 60 
CMX60D10 0-60 0-10 3-10 100 
CMX100D6- = 0-100 0-6 3-10 100 
Operating Temp Range: -30°C to 80°C 
Isolation Voltage (Vrms ): 2500 


Note: See Series CX for Mechanical Drawing 
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Fast Fax No. 114 


The Series MPF SSR offers Crydom‘ S patented PowerFin™ Line Voltage Load Current Control Voltage Surge Current 
design technology with integral heat sink. This economical SSR Type Range (Vac) Range (Arms) Range (Vdc) —_1-Cycle (Apk) 
is rated at 4 Amps up to 45°C, this low profile SIP has the same MPF240D4 12-280 = 0.1-4.0 4-10 40 
pin-out as the popular Series CX. MPF240D4__12-280__0.1-4.0 4-10 40 


; . : Operating Temp Range: -30°C to 80 ‘Clsolation Voltage (Vrms ): 3750 
> Integral Heat Sink for High Ratings C E Wi G: * R suffix - Random Turn-On Version 
» SCR Output , Crydom’s Patented PowerFin Design 


4 |3 2 
.200 es { 
ee ey eg ae np ee ee ee Prag ee ew ey ay ee ee ke (5.1) an. 
SERIES CX, MCX 100 \— ogo 08 
Fast Fax No. 107, 108 Series MPF 


pray S anil of SPST-NO relays achieves one of the highest 


power switching capabilities in a PC-mounted air-cooled a CONTROL ae a ek ee ve onero| Wrage dla -300 (7.6) “Et 
ackage. Advanced features include exceptional steady state ype SSE IGE ROIS EIS: RANGE Woe yore vp 
p 9 P y CX240D5 12-280 .06-5.0 3-15 250 : 


current, plus ultra-high surge ratings. 


CX240D5R 12-280  .06-5.0 3-15 250 nie 
AC or DC Control, SCR Output AL G p- CXE240D5 «12-280 06-50 —-15-32 250 sa) | 
» Ultra-High Surge Rating CXE240D5R* 12-280 —«.06-5.0 _—-15-32 250 ge 
ean ee cane ae ee ee C E CX380D5 48-530 _.06-5.0 4-15 250 (7.6) ae 
AC CONTROL ine Voltage Load Current Control Volta urge Current TYP, 
Type Range va) Range (Arms) Range (ac) 1 “Cycle (Apk) CXE380D5 48-530 06-5.0 15-32 250 cx = (1.3) aga 
CX240A5 12-280 .06-5.0 90-140 250 CX480D5 48-660 .06-5.0 415 250 : saan 
CX240A5R* 12-280 .06-5.0 90-140 250 CXE480D5__ 48-660 06-50 15-32 250 479, (@ PLACES) ~ 
CXE240A5 12-280 06-5.0 18-36 250 Operating Temp Range: -30°C to 80°C Isolation Voltage (Vac ): 4000 


CXE240A5R* 12-280 065.0 18-36 250 ee 


AVAILABLE OPTION: -B Normally Closed (CX240D5 Only) 
All models available in MP package. Use M prefix. 


1.6 TYP. 
(38.1) | 


SERIES PF (POWERFIN - ues Wea 


Fast Fax No. 115 


Crydom‘ S PowerFin™ series delivers the highest ratings of any DC CONTROL Line Voltage Load Current** Control Voltage Surge Current 


single in-line package (SIP). The integral heat sink design can Type Range (Vrms) Range (Arms) — Range (Vdc) _—_1-Cycle (Apk) i: 
operate at 25 amps RMS in forced air at 85°C case temp. With PF240D25 12-280 .06-25 3-15 250 
natural convection in free air, it rates 10 amps RMS at 25°C PFE240D25 = 12-280 06-25 15-32 250 ae |) Melle “lle: lls 
anion PF240D25R* 12-280 06-25 3-15 250 a) oe = 
as A) PFE240D25R* 12-280 06-25. —_—'15-32 250 malts al @2.8) 
» AC or DC Control, SCR Output : PF380D25 48-530 .06-25 4-15 250 ~(17.8) 
j«—-———- 1.100 
» Switching: Zero-Cross, Random Turn-On C € PFE380D25 48-530 06-25 15-32 250 Pe ) 
PF480D25 48-660 .06-25 4-15 250 a (43.1) = 
AC CONTROL Line Voltage Load Current** Control Voltage Surge Current PFE480D25 48-660 .06-25 15-32 250 : 
ee ee ee ee Operating Temp Range 30C to 80 Isolation Voltage (Urns). 2500 “a 
PF240A25 «12-280 Ss««.06-25.—S«90-140 250 sgehucied nes sad : 


R suffix - Random Turn-On Version .040 


PFE240A25 12-280 .06-25 18-36 250 ** 06-25 in forced air, Heat Sink 85°C max., .06-10 natural convection, eg 
PF240A25R* = 12-280 .06-25 90-140 250 free air @ 25°C ambient 4 PLACES 
PFE240A25R* 12-280 © .06-25 18-36 250 


series CTX Coy as 


Fast Fax No. 110 


The eb offers four indenendentiy 


Line Voltage Load Current Control Voltage Surge Current 


controlled SSRs in one compact PCB mount Type Range (Vac) Range (Arms) Range (Vdc) 10 ms (Apk) 
package. Based on the Series CX line, offers CTX240D3Q 24-280 0.1-6.0** 4-10 120 
ultra-high surge rating, extra low leakage and CTX240D3QR 24-280 0.1-6.0** 4-10 120 al | | I, |e dh Ee ie 
4-10 Vdc logic compatible input. Operating Temp Range: -30°C to 80°C see ee Q. 0) 
J ‘ P P Isolation Voltage (Vrms ): 2500 a) a 2 o 56 = 40 L DIA. 
> 4 AC Relays in One Compact *#1 Section On: 0.1-6.0, 2 Sections On: 0.1-4.0, 1) "Gia2y (10.2) 4 PLACES 
PCB Package 3 Sections On: 0.1-3.0, 4 Sections On: 0.1-2.5 


> TRIAC Output 


SERIES D2W | 


te Fast Fax No. 116 MAX. 
The D2W Series -fesnites an epoxy-coated pack- 
age that provides exceptional environmental ae 
i i ' F Line Voltage Load Current Control Voltage Surge Current ; ' 
protection. Finouts are compatible with Series, ages nergy agate asc te a 
a Weve NORE: oN D2W202F 24280 06-20 3-32 28 200 
> DC Control, AC Output q p: D2W203F 24-280 ~——.06-3.0 3-32 70 oD 
> TRIAC Output C € D2W203F-11 24-280 .06-3.5 3-32 80 ar Eyal 


Operating Temp Range: -30°C to 80°C _Isolation Voltage (Vrms ): 2500 Series D2W re ts 
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SERIES MP cou 


( Fast Fax No. 111, 112 

Available in 3Arms and 4Arms ratings, all are AC CONTROL Line Voltage Load Current Control Voltage Surge Current a ee 
SPST-NO PC-mount relays that provide greater Type Range (Vac) Range (Arms) Range (Vdc) 10 ms (Apk) | 
packaging density and compatibility with pin sp goes pees si i 
memaiiblerneidey MP2A0D4 24-280 0240 3.32130 ii - 

DC CONTROL Line Voita age Load Current Control Voltage Surge Current be me 
» Opto-isolated 4000Vrms Type Range (Vdc) Range (Adc) Range (Vdc) 1s (A) 257¥e.635 |, | = 

MPDCD3 3-60 .02-3.0 3-32 5.0 oe 1 2 


> Compatible with 5, 15 & 24V Logic Systems Operating Temp Range: -30°C to 80°C Isolation Voltage (Vrms ): 4000 


*R suffix - Random Turn-On Version 040 (1.0) DIA : 
CAS PX models available in the MP package (See Series MP). "(4 PLACES) — 19 (17:8) 30 
C € e Use ‘M! Prefix, Example: MPX240D5 ‘ (7.6) 


| : 


Fast Fax No. 151, 152 


Featuring State-of-the-art Surface Mount niTechnooay 8 these SPST-NO relays deliver proven reliability i in the most demanding applications. Output consists of an SCR AC switch 
with internal snubber and is available in zero-cross, random turn-on (phase controllable) versions with either AC or DC input (coil) control. 


Series 1 AVAILABLE OPTIONS: 
AC or DC Control, SCR AC Output C € Al GP p> -10 Non-Zero Cross, Phase Controllable 


-B Normally Closed (Form B) 


» Zero Voltage & Random Turn-On Switching AD 400 Hz Operati 
z Operation 


DC CONTROL Line Voltage Load Current Control Voltage Surge Current AC CONTROL Line Voltage Load Giireht Control Voltage Surge Current E 24 VAC Input (18-36 Vac) 
Type Range (Vac) Range (Arms) Range (Vdc) —‘1-Cycle (Apk) Type Range (Vac) Range (Arms) Range (Vac) _—1-Cycle (Apk) F_Faston terminal (see data sheet) _ 
D1202 24-140 = .04-2.5 3-32 22.5 A1210 24-140  .04-10 3-32 120 Operating Temp Range: -30°C to 80°C 
D1210 24-140 04-10 3-32 120 A1225 24-140 04-25 3-32 250 Isolation Voltage (Vrms): 4000 : 
D1225 24-140 .04-25 3-32 250 A1240 24-140 = .04-40 3-32 625 
D1240 24-140  .04-40 3-32 625 A2402 24-280 .04-2.5 3-32 22.5 1.10 
A2410 24-280 .04-10 3-32 120 MOUNTING . 
D2425 24-280 = .04-25 3-32 250 : 0.17 (4.3) DIA. ‘ (2 PLACES ) 
; A2440 24-280 .04-40 3-32 625 — 
D2440 24-280 .04-40 3-32 625 
A2450 24-280 ~—-.04-50 3-32 625 { 
D2450 24-280 .04-50 3-32 625 a 
A2475 24-280 .04-75 3-32 1000 
Ber) eee, Foe) 8G pea A2490 24-280 .04-90 3-32 1200 2.30 
D2490 = 24-280 .04-90 3-32 1200 A24110 24-280 04-110 3-32 1500 1.87 cae. ‘a 
D24110 = 24-280 104-110 3-32 1500 A24110-10 24-280 .04-110 3-32 1500 wi) 
D24110-10 24-280 .04-110 3-32 1500 A24125 24-280 .04-125 3-32 1750 
D24125 24-280 .04-125 3-32 1750 A24125-10 24-280 .04-125 3-32 1750 |; = | Riper: 
D24125-10 24-280 .04-125 3-32 1750 A4812 80-530 .04-12 3-32 140 BSNS) Hes a. 
D4812 80-530 04-12 3-32 140 A4825 80-530 04-25 3-32 250 7. 
D4825 80-530 04-25 3-32 250 A4840 80-530 .04-40 3-32 625 BASE PLATE : 6-32 TERMINAL L dae 
D4840 80-530  .04-40 3-32 625 pope eet Nias 235 oo We Ge) Van (2 PLACES) pra 
D4850 80-530 .04-50 3-32 625 ¥ ee g (45.7) (22.9) 
D4875 80-530 04-75 3-32 1000 A4890 80-530 .04-90 3-32 1200 


D4890 80-530 04.90 3-32,S1200 | 
SERIES HA/HD, HAGO/H DEO . 1.10 FASTON TERMINAL 


MOUNTING .250 X .032 (2 PLCS.) 
Fast Fax No. 158, 159 HOLE/SLOT 5 37 REF 


Crydom's HA (AC aes and HD (DC See ae incorporate the same proven technologies as our Series 1. All 
models come with 1200 V blocking as standard and are available in either zero-cross or random turn-on and phase 
controllable (-10) switching versions. 


» AC or DC Control, 1200 Volt Blocking C € Al G- a75) 


Zero Voltage & Random Turn-On Switching 


DC CONTROL Line Voltage Load Current Control Voltage Surge Current AC CONTROL Line Voltage Load Current Control Voltage Surge Current 
Type Range (Vac) Range (Arms) Range (Vdc) —1-Cycle (Apk) Type Range (Vac) Range (Arms) Range (Vac) _—1-Cycle (Apk) 
HD4812 48-530 = 04-12 3-32 140 HA4812 0 48-530. 04-12: 90-280 140 BASE PLATE | 
HD4825 48-530 .04-25 3-32 250 HA4825 48-530 04-25 90-280 250 125 (3.2) ea TERMINAL | 0 
HD4850 = 48-530 04-50 3-32 625 HA4850 = 48-530, 04-50 90-280 625 (45.7) (2PLCs) (22.9) 
HD4875 48-530 04-75 3-32 1000 HA4875 48-530 04-75 90-280 1000 


48- 04- : —  HA4890— 48-530 0490 = 90-280 1200 Series 1, HA/HD, HA60/HD60 with Faston 
eee cee se sa ~HA48110 = 48-530 .04-110 90-280 =: 1500 


A ne A a I HA48125 48-530 04-125 90-280 ~—1750 


HD48125 48-530 .04-125 3-32 1750 Series HA/HD, HA60/HD60 AVAILABLE OPTIONS: 
HAG025* 48-660 04-25 90-280 250 

HD6025* 48-660  .04-25 332-250 HAGOSO* 48-660 .04-50 90-280 625 ge ee pre 

jensdntonl pega oie ae oe HA6090* 48-660 04-90 90-280 1200 F_ Faston i (see data sheet) 

HD6090* 48-660  .04-90 3-32 1200 HAG60125* 48-660 .04-125 90-280 1750 SSG ten as oe 

HD60125* 48-660 04-125 3-32 1750 ee ee ee ee 


* Output marked with nominal 600Vac Line Voltage Rating, as isclation Voltage (Vrms): 4000 
preferred in Canada 
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\ 


Panel Vioun X 
SERIES CS 


o18 Fast Fax No. 162 
The Series CS has an SCR AC switch output featuring 1.10 


DC CONTROL Line Voltage Load Current Control Voltage Surge Current MOUNTING 
low off- State leakage (1 mA, snubberless), Zero- -volt- Type Range (Vac) Range (Arms) Range (Vde) 1- -Cycle (Apk) deere 8-32 TERMINAL 
age switching and a broadened operating range (24- CSD2410 24-280 .15-10 —3.5-15 120 Dee cee ee ee) 
280Vac). This wide range permits optimum perfor- CSD2425 24-280 15-25 3.5-15 250 ae 
mance at both 120Vac and 240Vac line voltages. CSD2440 924-280 ~—.15-40 3.5-15 625 gue 
CSD2450 = 24-280 .15-50 3.5-15 625 jj — |  RRERSSSE esses : (58.4) 
» DC Control, SCR AC Output CSD2475 24-280) .25-75. 35-15 1000 ary 
» Low Leakage, Zero Voltage Switching CSE2410 924-280 ~—.15-10 15-32 120 
CSE2425 24-280 .15-25 15-32 250 
CSE2440 24-280 _.15-40 15-32 625 EG — | 
CSE2450 24-280 .15-50 15-32 625 2 ai 
C E AS § A: CSE2475 24-280 —.25-75 15-32 1000 ee 60 ale oe 
CSE2490 24-280 _—.25-90 15-32 1200 125 (3.2) GO PLACES) Le oo 
CTD2410 24-280 —-.15-10 3.5-15 120 (45.7) ~~ (22.9) 
CTD2425 24-280 .15-25 3.5-15 250 


Operating Temp Range: -40°C to 80°C _ Isolation Voltage (Vrms): 4000 Series CS and H12 


1.10 FASTON TERMINAL 
S E | ; S MOUNTING : .250 X .032 (2 PLCS.) 
HOLE/SLOT 45 es 
A A Fast Fax No. 157 0.17 (4.3) DIA. | 


High es ae use IC driven circuits for eiching DC CONTROL Line Voltage Load Current Control Voltage Surge Current 


loads up to 660 VAC. All models come with 1200 Volts on aa a a 
Seria H12CD4850 48-660 .15-50 4-8 625 
blocking standard and are available with either AC or : : : ae: 
H12CD4890 48-660  .15-90 4-8 1200 ae | 
DC input (coil) control. Types CA, CD and WD are snub- H12WD4850 48-660 15-50 4-32 625 (47.5) 
berless. H12WD4890 48-660  .15-90 4-32 1200 
, H12D4825 48-530 ~ .15-25 4-32 250 
> 1200 Volt Blocking H12D4850 48-530 15-50 432—Ss«625 
» Up to 660Vac H12D4875  48-530_—.15-75 4-32 1000 aceenaae 
H12D4890 48-530 _~—.15-90 4-32 1200 128 (3.2) TERMINAL 


AC CONTROL Line Voltage Load Current Control Voltage Surge Current : hes HY 
C E AS q A: Type Range (Vac) Range (Arms) Range ac) rGcle (Apk) (45.7) (2 PLCS) (22.9) 
H12CA4850 48-660 .15-50 90-140 625 : 
H12CA4890 48-660 .15-90 90-140 1200 Series CS and H12 with Faston Terminals 


Operating Temp Range: -30°C to 80°C Isolation Voltage (Vrms): 4000 


: MOUNTING 
Fast Fax No. 176 HOLE/SLOT 


SERIES NTD/ NTA | 139 


8-32 TERMINAL 


‘ Oe ped 0.17 (4.3) DIA. (2 PLACES ) 
ae Pre vooee or random switching and a BRED NE : 
broadband operating range (24-280Vac). This wide DC CONTROL Line Voltage Load Current Control Voltage Surge Current sha 
range permits optimum performance at both 120Vac _ Type Range (Vrms) Range (Arms) Range (Vdc) (Ap) 68.4) 
and 240Vac line voltages. NTD2405 24-480 — «15-5 4-15 40 ary 

s NTD2410 24-480 .15-10 3-32 120 
» AC or DC Control, Cost Effective NTD2425 24-480 .15-25 3-32 250 

- j i AC CONTROL Line Voltage Load Current Control Voltage Surge Current eee 
» Zero Voltage or Random Turn-On Switching ne ee nage, RTOtAn Gy Reece a : 

NTA2410 24-480 15-10 ~—- 90-140 120 Rare Lee 
C E NTA2425 24-480 .15-25 90-140 250 125 (3.2) ee as (19.8) 
AVAILABLE OPTIONS: sai 


-10 Random Turn-On, Phase Controllable (45.7) ee) 


F  Faston Terminal : 
Operating Temp Range: -30°C to 80°C _ Isolation Voltage (Vac): 4000 | Series NTD/NTA | 


SERIES 53TP 


Fast Fax No. 161 TERMITE 


(6 PLACES ) 


sees solid state relays switch up to 530 Vrms directly to loads such as motors, transformers, heat- 
ing elements, etc. Available with either AC or DC input (coil) control in zero-voltage or random turn-on 
switching versions. 


2.125 (47.6) 
DC CONTROL Line Voltage Load Current Control Voltage Surge Current 
> SCR Output Type Range (Vac) Range (Arms) Range (vac) 1-Cycle (Apk) Py 
» LED Status Indicator D53TP25D 48-530 .05-25 3-32 250 
D53TP50D 48-530 .05-50 3-32 625 
AC CONTROL Line Voltage Load Current Control Voltage Surge Current. 6-32 | 125 
Type Range (Vac) Range (Arms) — Range (Vac) _—_‘1-Cycle (Apk) rin TERMINAL na Ga 
C € A) A53TP25D 48-530 05-25. 90-280 250 ile edie PLACES): ||/-45,4| aonecnees 
: A53TP50D 48-530 .05-50 90-280 625 (39.6) (20.1) 
. ~~ 3.62 at ~~. 94 ~ 
AVAILABLE OPTIONS: (91.9) (24.0) 


-10 Non-Zero Cross, Instantaneous Turn-On 


DP 2 Controlled, 1 Linked (C1-C2) Series 53TP 


Operating Temp Range: -40°C to 80°C _ Isolation Voltage (Vrms): 4000 
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a > 
ane IViour nN 
SE a By S Ml R Mee 28 8-32 TERMINAL cP 2) 


Fast Fax No. 154 0.17 (4.3) DIA. (2 PLACES ) 


The SMR Series of System MenionaG Relays DC CONTROL Line Voltage Load Current Control Voltage Surge Current 

offer the user a number of fault condition alarms. Type Range (Vac) Range (Arms) Range (Vdc) 1-Cycle (Apk) 

Loss of voltage, open circuit load, damaged relay send poe ate 04-25 4 5 250 ne ao Gs) 

output and loss of DC supply current are con- Sasaae mace oe 8-32 be Wve 

stantly monitored by this unique Solid State SMR2425-6 48-280 04-25 8-32 250 

Relay. SMR2450-6 48-280 .04-50 8-32 625 

es ystem Monitoring SSR de ahd pace Sea 8-32 1200 ie ae LE | 
P Operating Temp Range: -30'°C to 80°C __ Isolation Voltage (Vrms): 4000 = 1.80 eit TERMINALS 73 =| 

> Alarm Output, LED Status Indicators Note: 6 pin version provides invert/non invert control, inout and alarm (45.7) (5 PLACES) (19.8) 


SERIES EZ 


Fast Fax No. 160 


The Series EZ SPST-NO AC output relays ties a low piste seekaoe with convenient quick-connect terminals and is the 
preferred choice for replacement of 120V and 240V Electro-mechanical relays. 


» AC or DC Control, SCR AC Output Al Gi 


» Low Leakage 


.177 DIA. 
(2 PLCS) 


1.00 
DC CONTROL Line Voltage Load Current Control Voltage Surge Current AC CONTROL Line Voltage Load Current Control Voltage Surge Current oa 
Type Range (Vac) Range (Arms) = Range (Vdc) ~_—1-Cycle (Apk) Type Range (Vac) Range (Arms) Range (Vac) —_—‘t-Cycle (Apk) 
EZ240D12 24-280 .15-12 3-15 150 EZ240A12 24-280 .15-12 90-140 150 
EZ240D18 24-280 _—«.15-18 3-15 200 EZ240A18 24-280 15-18 + -90-140._—s 200 TERMINAL ie 1A 
EZ480D12 48-660 .15-12 4-15 150 EZ480A12 48-660 15-12 90-140 150 .250X.032 \* (43.9) (10.2) 
EZ480D18 48-660 .15-18 4-15 200 EZ480A18 48-660 .15-18 90-140 200 4 PLCS. 
EZE240D12 24-280 ~— .15-12 15-32 150 EZE240A12 24-280 — .15-12 18-36 150 
EZE240D18 24-280 .15-18 15-32 200 EZE240A18 24-280 15-18 18-36 200 
EZE480D12 48-660  .15-12 15-32 150 EZE480A12 48-660 15-12 18-36 150 
EZE480D18 48-660 .15-18 15-32 200 EZE480A18 48-660 15-18 18-36 * 200 


AVAILABLE OPTIONS: _ § Internal Snubber R_ Random Turn-On Switching 
Operating Temp Range: -30°C to 80°C Isolation Voltage (Vrms): 4000 (240V, DC Control) 


DUAL Relays 


Two a denonuent AC output relays come in a single standard panel-mount package. Utilizing an AC switch output 
with internal snubber, relays provide greater protection against false triggering. Model choices include zero-voltage or ran- 
dom turn-on (phase controllable) switching. 


FASTON 

TERMINAL 
.250 X .032 
(4 PLACES) 


Fast Fax No. 165 


DC CONTROL Line Voltage Load Current Control Voltage Surge Current 


» Zero Voltage & Random Turn-On Switching Type Range(vec) (Range (Arms): “Range WWde: l-Cyde(Aph) 
D2425D 24-280 .15-25 4-15 250 

» SCR Output, Industry Standard Package p2440D 24-280 15-40 4-15 625 
H12D2425D 48-530 15-25 4-15 250 
H12D2440D 48-530 —_.15-40 4-15 625 


AVAILABLE OPTIONS: -10 Non-Zero Cross, Instantaneous Turn-On 
CAS 9 R: Operating Temp Range: -40°C to 80°C _ Isolation Voltage (Vrms): 4000 
For 480Vac models see data sheet 


pears HOLE/SLOT 


017 DIA. .025 SQ. PINS 
2 PLC'S ON .100 CENTERS 


Q U A D Re I a S | .250 X .032 FASTON 


Fast Fax No. 166 fmmantnerssy 


Four  aecendent AC output relays come in a single standard panel-mount package. Utilizing an AC switch output with 
internal snubber, relays provide greater protection against false triggering. Model choices include zero-voltage or random rie 


nee (28.6) 
turn-on (phase controllable) switching. sah 
» Zero Voltage & Random Turn-On Switching at 
» Triac Output, Industry Standard Package 
DC CONTROL Line Voltage Load Current Control Voltage Surge Current | 7 
Type Range (Vac) Range (Arms) Range (Vdc) _‘1-Cycle (Apk) | (19.6) 
CAL SP: TD2420Q 24-280 15-20, 4-15 250 <a 21.6) 
: AVAILABLE OPTIONS: -10 Non-Zero Cross, Instantaneous Turn-On (34.8) 


Operating Temp Range: -40°C to 80°C __ Isolation Voltage (Vrms): 2500 ae) Q / AD Relays 


B-1338 See us on the World Wide Web at http://eemonline.com EEM 1999 
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Control over power 


Fast Fax No. 170 


Featuring state-of-the-art Surface Mount Technology, this SPST-NO relay delivers proven reliability in the most 
demanding applications. Output consists of an SCR AC switch and is available in zero-cross and random turn- 


on versions. 


AC or DC Control with Status Indicating Display 
» Zero Voltage & Random Turn-On Switching 


DC/AC CONTROL Line Voltage Load Current Control Voltage Surge Current 


Type Range (Vac) Range (Arms) Range (Vdc/Vrms) 16.6ms (Apk) 
CMD/CMA2425. 24-280 ~=—s(0.15-25 - 3-32/90-140 250 
CMD/CMA2450—s- 24-280-—s(«0.15-50 39 3-32/90-140 =625 
CMD/CMA2475.—s_- 24-280-~—s(0.25-75 = 33-32/90-140 1000 
CMD/CMA2490 = 24-280 ~=—s(<0.25-90 )=—-:3-32/90-140 1200 
CMD/CMA24110 24-280 = 0.25-110 3-32/90-140 1500 
CMD/CMA24125 24-280 0.25-25 3-32/90-140 1750 
CMD/CMA4825 - 48-530—s(O0.15-25 -33-32/90-140 250 
CMD/CMA4850 = 48-530-~—Ss—*O0.15-50 =. 33-32/90-140 §=625 
CMD/CMA4875 = 48-530-—s—*O0..25-75 = 3-32/90-140 1000 
cmp/cmA4890 «=«. 48-530-—s—s«*—0.25-90) = 3-32/90-140 1200 
CMD/CMA48110 48-530 0.25-110 3-32/90-140 1500 
CMD/CMA48125 48-530 0.25-25 3-32/90-140 1750 


SERIES DC60 


DC/AC CONTROL 


Range (Vac) Range (Arms) 


Type 

CMD/CMA6025 48-660 
CMD/CMA6050 48-660 
CMD/CMA6075 48-660 
CMD/CMA6090 48-660 
CMD/CMA60110 48-660 
CMD/CMA60125 48-660 


AVAILABLE OPTIONS: 


C€ 


Line Voltage Load Current Control Voltage Surge Current 
Range (VdcVrms) 16.6ms (Apk) 


MOUNTING 
HOLE/SLOT 
0.17 (4.3) DIA. 


Operating Temp Range: -30°C to 80°C 


Fast Fax No. 163 


Bipolar transistor outputs are available in 3, 


Load Current Control Voltage Surge Current 


DC CONTROL __eLine Volta 

5 and 7 amp ratings. Cost-effective relays Type Range (Vd 

offer 4000 Volt isolation and come in eee 

Crydom’s standard panel-mount package. msi BCG 
» AC or DC Control, Cost Effective AC CONTROL Line Voltage 
ant Packane Type Range (Vdc) 

» Industry Standar g DC60SA3 «3-60 

DC60SA5 _— 3-60 

A) C € DC60SA7 3-60 


Range (Adc) Range (Vdc) —1-Cycle (Apk) 
.02-3 3.5-32 6 
.02-5 3.5-32 10 
02-7 3.5-32 14 

Load Current Control Voltage Surge Current 

Range (Adc) Range (Vac) _—‘1-Cycle (Apk) 
.02-3 90-280 6 
.02-5 90-280 10 
.02-7 90-280 14 


Operating Temp Range: -30°C to 80°C 


SERIES 1-DC 


DC output as feature MOSFET a enna for k low 
on-state resistance, assuring easy paralleling and 
switching capabilities to 40 amps at 100 Vdc. Lower 
current models are also available to 500 Vdc. All 
models come in Crydom's standard panel-mount 
package. 


» MOSFET Output, Low On-State Resistance 
> Paralleling Capability for Higher Currents 


C€ 


SERIES i 


Featuring state-of-the-art Surface Mount Technology, this SPST-NO relay delivers proven reliability 
in the most demanding applications. Output consists of an SCR AC switch with internal snubber 


DC CONTROL Line Voltage 


Type 

D1D07 
D1D12 
D1D20 
D1D40 
D2D07 
D2D12 
D4D07 
D4D12 
D5D07 
DS5D10 


Isolation Voltage (Vac ): 4000 


Fast Fax No. 164 


Load Current Control Voltage Surge Current 


Range (Vac) Range (Arms) Range (Vdc) _—‘1-Cycle (Apk) 
0-100 0-7 3.5-32 15 
0-100 0-12 3.5-32 28 
0-100 0-20 3.5-32 42 
0-100 0-40 3.5-32 106 
0-200 0-7 3.5-32 22 
0-200 0-12 3.5-32 27 
0-400 0-7 3.5-32 17 
0-400 0-12 3.5-32 36 
0-500 0-7 3.5-32 19 
0-500 0-12 3.5-32 29 


Operating Temp Range: -30°C to 80°C 


*UL Approval on 100V Models Only 


Fast 


and is available in zero-cross and random turn-on (phase controllable) versions. 


» Extra High Steady-State Current 


DC CONTROL Line Voltage Load Current Control Voltage Surge Current 
» Zero Voltage & Rendem Type Range V0) Range (Arms) Range de) 1 “Cycle (Apk) 
Turn-On Switching PRGD24150 24-280 ~~ .15-150 3-32 1750 


Fax No. 153 


Isolation Voltage (Vac): 4000 


Isolation Voltage (Vac ): 2500 


0.15-25 3-32/90-140 250 
0.15-50 3-32/90-140 625 
0.25-75 3-32/90-140 1000 
0.25-90 3-32/90-140 1200 Series CMD/CMA 
0.25-110 3-32/90-140 1500 
0.25-25 3-32/90-140 1750AC 3.0 
-10 Random Turn-On, Phase Controllable (76.2) 


MOUNTING 
HOLE/SLOT 
0.17 (4.3) DIA. 


- 8-32 TERMINAL 
(2 PLACES ) 


ae 


(19 *8) = 


6-32 lone 
(2 PLACE! —<— 90 —— 
(45.7) ~ (22, 9) 
| Series DC60 


MOUNTING 
HOLE/SLOT 
0.17 (4.3) DIA. 


8-32 TERMINAL 
(2 PLACES ) 


i 78 
(25.4) 6-32 TERMINAL| '7(19.8) 
1.80 ———~| __ (2 PLACES) hes 90: 
(45.7) (22.9) 


Series 1-DC 


.125" Copper Base Plate 
(Integral Part of Package) 


MOUNTING 


AC CONTROL Line Voltage Load Current Control Voltage Surge Current 
Type Range (Vac) Range (Arms) Range (Vac) —_—1-Cycle (Apk) 
C € PRGA24150 24-280 ~~ .15-150 90-140 1750 


AVAILABLE OPTIONS: 


HOLE/SLOT 
0.16 (4.1) DIA. 


-10 Non-Zero Cross, Phase Controllable 


Operating Temp Range: -30°C to 80°C 


Isolation Voltage (Vac): 4000, 


(24. 1) 


1.17 
(29.7) 


Series PRG 
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DIN Rail Panel Moun R 
SERIES CMRD/CMRA 


Fast Fax No. 171 


MOUNTING 
HOLE/SLOT 


cree state-of-the-art Surface Mount Technology, DC/AC CONTROL Line Voltage Load Current Control Voltage Surge Current piesa 
this SPST-NO relay delivers proven reliability in the Type pe ~ Range (Arms) pa ne oe 
. : ‘ : CMRD/CMRA4825 48-530 0.15-35 3 90-140 

most demanding nak Output consists - a CMRD/CMRA4850 48-530 0.15-45  3-32/90-140 625 
SCR AC switch and is available in zero-cross and ran- CMRD/CMRA4875 48-530 0.25-55 3-32/90-140 1000 
dom turn-on versions. CMRD/CMRA4890 48-530 = 0.25-65 3-32/90-140 1200 ge: ag ue 

: eer . CMRD/CMRA6025 48-660 0.15-35 3-32/90-140 250 (62.5) (76.2) (88.9) 
AC or DC Control with Status indicating Display CMRD/CMRA60S0 48-660 0-15-45 3-32/90-140 625 
» Zero Voltage & Random Turn-On Switching CMRD/CMRAG075 48-660 0.25-55 3-32/90-140 1000 

CMRD/CMRA6090 48-660 0.25-65 3-32/90-140 1200 C € 


DC/AC CONTROL Line Voltage Load Current Control Voltage Surge Current : 
Type Range (Vac) Range (Arms) Range (Vdc/Vrms) 16.6ms (Apk) AVAILABLE OPTIONS: 


CMRD/CMRA2435 24-280 0.15-35 3-32/90-140 250 “10_Random Turn-On, Phase Controllable 


Operating Temp Range: -30°C to 80°C Isolation Voltage (Vac): 4000 
CMRD/CMRA2445 24-280 0.15-45 3-32/90-140 625 
CMRD/CMRA2455 24-280 0.25-55 3-32/90-140 1000 series CMRD/CMRA 


CMRD/CMRA2465 24-280 = 0.25-65 3-32/90-140 1200 


SERIES HPF 


The Series HPF Solid State Relays utilize econ 5 


Fast Fax No. 155 


HEAT SINK: 


proprietary thermal management technology ae foe tage ae a Control Vtage Veda Aen) ALUMINUM 
providing a compact and efficient design. Built- HPF240D20 12-280 15-20 4-32 250 
in DIN Rail attachment, easy-to-use cage type ter- HPF240D30 12-280 .15-30 4-32 625 
minals and integral heat sinking complete the HPF240D20R* 12-280 .15-20 4-32 250 
package. This compact new design offers up to blend oa. a pe = 
30Arms in ambient temperatures of 25°C. pEAAODAD ah pees nee AoE 
» DIN Rail Mount, Integral Heat Sink HPF480D20R* 12-480  °.15-20 5-32 250 
» Zero Voltage & Random Turn-On Switching ne eee ee ala ae a2 
} AVAILABLE OPTIONS: | 
*R Random Turn-On Version S Internal Snubber 


Operating Temp Range: -30°C to 80°C isolation Voltage (Vrms): 4000 


CE 


Fast Fax No. 168 


Usage Deg’CW HxWxD 
Type Rating ‘Max, @ Max. Curr. (inches) 
HS-1 10A 2.7 1.6 x 3.36 x 2.06 
HS-2 25A 1.7 1.6 x 3.36 x 4.12 
HE-54 50A 0.67 2.62 x 4.75 x5.5 
HE-90* 90A 0.43 3.5x6.0x 6.0 


*HE-90 is suitable for up to three Series 1 type SSRs, 
or one Series 53TP, 3-Phase SSR. 


SSR Protective Covers Solid State Relay Handbook 
peak a $a : ea ce " 


Type ; F 
KS100 - Cover for Series 1 Type SSR package > Over 200 pages, written by Anthony Bishop Type 
KS300 - Cover for Series 53TP, Three-Phase SSR package » Detailed reference on SSR applications HDBK-899 
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xiharv Function Module 


SERIES RPC (sou Fis PROPORTIONAL CONTROLLER) MOUNTING 
HOLE/SLOT 45 8-32 TERMINAL 
ItOL Fast Fax No. 205 0.17 (4.3) DIA. K |(11.4) (2 PLACES ) 
bs Line Voltage Load Current  Off-State Surge Current ie G ibe 
The RPC series SeHoriotel controllers Sie a cost effec Type Range Ne) Foie orice de tank) TORA C. 
tive method of controlling power in many applications such RPC1215 90-130. _.07-15 10 150 kG 
as heaters or incandescent lamps. A customer provided RPC1225 90-130 .08-25 10 250 187 (58.4) 
potentiometer is all that is required for control. RPC1240 90-130  .09-40 10 625 (47.5) 
RPC2415 200-240 .07-15 7 150 
» Standard Package, Protective Cover Included RPC2425 200-240 .08-25 7 250 
: : RPC2440 200-240  .09-40 7 625 a 
» Uses Potentiometer for Economical Power Control RPC4815 400-480 .07-15 3 150 
RPC4825 400-480  .08-25 3 250 a 
RPC4840 400-480 _.09-40 3 625 ia) Soh SRG 
C € Operating Temp Range: -30°C to 80°C ~—— 1.80 ——-~|_ (2 PLACES) 
Isolation Voltage (Vrms): 2500 (load to base plate only) (45.7) 


WARNING: Control to load is not isolated, exercise care in handling Series RPC 
this product to avoid the risk of electric shock. 


1.10 


SERIES PCV (anatoc input POWER CONTROLLER) pe 
A 


8-32 TERMINAL 
Fast Fax No. 204 sa a hat Q 


2 PLACES ) 


The PCV Series proportional! controllers are self contained Line Voltage Load Current Control Voltage Surge Current 
power control modules integrating a complete phase fired Type Range (Vac) Range (Arms) Range (Vdc) _—_1-Cycle (Apk) 
logic contro! system and a solid state relay in the same stan- babe eo ae = =i i. ae 75) 
dard package. Typical ee include heaters, vibratory 40PCV2450 100-240 15-50 5-10 625 
feeders and tungsten lamps. C € 10PCV2475 100-240 15-75 ~—-2-10 1000 oe 
> 0-100% Control Range, Operates at 60 & 50Hz Pech sds Ll RI cc Ro 
Operating Temp Range: -30°C to 80°C Isolation Voltage (Vrms): 2500 
» Internal Snubber, Industry Standard Package BASE PLATE Rise a hae 
125 (3.2) is" om 
i (2PLACES) = | gg 
(45.7) (22.9) 


SERIES LPCV one EROPO ONE LOAD CONTROLLER) Series PCV 


Fast Fax No. 207 


: : : 2.21 
The LPCV linear proportional controllers control loads up ; Line Voltage Load Current Control Surge Current is 


1.35 Max. 


; : T Range (Vac) Range (A R 1-Cycle (Apk 
to 110 amps. Changes in the input signal linearly vary the - as ee ae, eae een 
ie ; ; 5LPCV2415 20-300 .10-15 0-5 Vde 150 
firing angle of the thyristor load control device. Control cir-  sipcy2a25—«- 20-300 Ss =110-25.-—«0-5 Vde 250 
cuitry and power switch are in a single package. 5LPCV2440 20-300 .10-40 0-5 Vdc 625 
5LPCV2475 20-300 .15-75 0-5 Vde 1000 
> Back-to-Back SCR Output 5LPCV24110 20-300 .20-110 0-5Vde 1500 
Precise Proportional Load Controller TOLPCV2415 20-300 — 10-15 0-10 Vde_=— 150 8-32 TERMINALS - 
. P 1OLPCV2425 20-300 ~=.10-25_ 0-10 Vde_~—_- 250 (2 PLACES) 
10LPCV2440 20-300 ~=.10-40 0-10Vde 625 
10LPCV2475 = 20-300 .15-75 0-10 Vdc 1000 
C € 10LPCV24110 20-300 .20-110 0-10Vde 1500 
20LPCV2415 20-300 = 10-15 4-20mA 150 250 FASTON 
20LPCV2425 20-300 .10-25 4-20 mA 250 (5 PLACES) ; - | “(7.6) Ad os 
20LPCV2475 20-300 .15-75 4-20 mA 1000 0.17 (4.3) DIA. — rane) 
20LPCV24110 20-300 20-110 4-20mA 1500 | Series LPCV 
Operating Temp Range: -30°C to 80°C Isolation Voltage (Vrms): 2500 
ana b 3 10 Fast Fax No. 403, 404 Coil 
Crydom’s SIP and DIP Reed relays provide a comprehensive range of products developed ae wana bie Prange ment Comtschhatings . eas 
for high density PCB applications. Epoxy molded for complete resistance to automatic . ‘ ben ghee 
; : ae D12-1A01-01L 14 Pin Dip 12 1000 
wave soldering, harsh cleaning fluids and severe industrial conditions. These relays are D24-1A01-01L 1 Fond A 10W, 200Vdc, 0.5A 54 2000 
available with (D suffix) or without (L suffix) an internally fitted coil suppression diode. . D05-1A01-01D SPST-NO (Fig.1)  220Vdc Holdoff 5 500 
» Epoxy Molder Package & Pin Configurations eaEaiGiE eae ue: x00 
: : . ‘ - - 4 Pin Dip 5 
» Optional Coil Suppression Diode D12-1B01-03L 1 Form B oe oe on 2 1000 
D05-1B01-03D —SPST-NC (Fig.2) 9“? 0S 10100 5 500 
.27 MAX. 
S 8-770) s “6a [ SIP Package | DO5-2A01-04L 14 Pin Dip 5 200 
28 f a 2 tl r _+ | SIP Package | D12-2A01-04L 2 Form A cl teh ne a rae 500 
| (7.50) i fo) | {AG DO5-2A01-04D _DPST-NO (Fig.3) sees 5 200 
é]__ i DO5-1C20-05L 14 Pin Dip 5 200 
I~ ee SI iz D12-1C20-05L 1 Form C eee le 500 
woh 2, 328) D05-1C20-05D —SPDT-CO (Fig. 4) ee 5 200 
30, ke $05-1A02-01L 5 500 
$12-1A02-01L SIP 12 1000 
= tsa = hee $24-1A02-01L 1 Form A ae ee 2000 
S05-1A02-01D SPST-NO (Fig.5) Sree 5 500 
$12-1A02-01D > 12 1000 
SIP- 1 FormA 10W, 500Vdc, 0.5A 
fe a SO5-1A05-02L_sPST-NO (Fig. 6)__1500VdcHoldoff__— ek 
(0.60) (5.08) 
(15 24) 
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~— Armature Stop 
Maintains 
Adjustment 

— Replacement 
Relay for Many 
Devices 

— RF Radio 
Frequency 
Version 
Available 


Configuration 


General Purpose Relays 5 to 15 Amp 


— Eight or Eleven 


— Polycarbonate |— Coil Terminals |- Coil Terminals j|— Coil Terminals 

Plastic Cover Molded in Coil Molded in Coil Molded in Coil 

.187 QC or PC | — .250QC — .187 QC or PC 
Maintains Terminals Terminals Terminals 
Alignment — Wide Variety of | — Wide Variety of | - Wide Variety of 

Mountings Mountings Mountings 

— Gusseted Frame|— Gusseted Frame 
‘Maintains Maintains 


Thru 3PDT Thru 3PDT Thru 3PDT Thru 3PDT Thru 3PDT 


European 
Certified 


~ Low Cost 
Plug-In Design 


— Low Cost 
Plug-In Design 


— Low Cost 


Pin Plug-In Plug-In Design 


Alignment 


f 1.38 x 1.38 x 2.00 | 1.50 x 1.38 x 2.20 | 1.50 x 1.38 x 2.25 


Contact 


Alignment 


- Heavy Duty — High Power 
1/4" Dia. Switching ina 
Contacts Compact Size 

— Compact Size |- Can Often 

— Up-Stop for Replace Small 
Contact Contactors 
Protection on = |~ oe on 1X 
SPST-NO-DM |_ 5 of 35 Amp 


Power Relays 


European 
Certified 


77 


270/275 


Rating By Semko 
For Use In Europe 


1.50 x 1.38 x 2.25 9.1.88 x 1.63 x 1.25 | 1.50 x 1.38 x 2.15 


Thru SPDT 
SPST-NO-DM 


Thru DPDT 


Coil Insulation Class F Class F Class F Class F Class F Class F Class F 
Class Molded Rynite® Molded Rynite® Molded Rynite® Molded Rynite® Molded Rynite® Molded Rynite® Molded Rynite® 


Panel Mount 
Bracket Mount 


Mounting 
Options 


Typical 
Applications 


Lighting Control, 
Time Delay 
Controls 


DELTROL 


controls |@ 


2740 S. 20th Street 
Milwaukee, WI 53215 


Tel: 414-671-6800 © Fax: 414-671 -6809 


E-Mail: sales @deltrol.com 
Web: http://www.deltrol.com 


Be1342 


Socket Mount 


Screw Terminal 
DIN Rail Mtg. 


Common 
Replacement Relay | Machine 
for Many Types of 
Existing Equipment | Management 


Socket Mount 
Panel Mount 


Socket Mount 
Panel Mount 


Socket Mount 
Panel Mount 
PC Terminal 


Screw Terminal N/A 
DIN Rail Mtg. 
Back Connecting 
~— PC Terminal 
— QC Terminal 


— Solder Tab 


industrial 
Machine 
Control, Lighting 
Control 


Industrial 


Control, 


Control, Energy 


Management, 
HVAC 


Systems 
Control Panels 


Deltrol Relay Features* 
¢ Class F (155°C) encapsulated coils cope with | 
elevated ambient temperatures 
¢ “skeined” wire process assures coil integrity on fine wire gauges 
° precision contacts utilizing the latest metallurgic improvements 


OIVISION OF DEL TROL CORP 


in silver alloys 


Ai ¢ Al 


e made in the USA (most models) 


For manufacturers' sales offices, see yellow pages 


Panel Mount 


N/A 


Industrial Machine Motor Control 


Lighting Control 
Fork Lifts, Energy {Surge Protection 


Panel Mount 
PC Terminal 


Electric Heat, 
Motor Control, 
HVAC, 
Laundry 
Equipment, 


Welding Equipment 


SD) sre 275 


Model 165/166/F,P,T 
EEM 1999 


4500 RELAYS 4500 


SEE SECTION 4550 FOR SOLENOIDS 


15 to 50 Amp Clappers 


CE Marked 
3 pole 25 Amp 


Latching Relays 5to10 Amp Buzzer 


375 900 BZ 100C 900C 

~High Power — High Power — Permanent — Permanent — Low Cost — AC Buzzer — Medium Duty |- Heavy Duty 

Saat Switching for Magnet Locks Magnet Locks Design — Easy Screw Mechanical Mechanical 
~CE Marked for Motors, Armature in Armature in — Maintains Mount Actuator Actuator 

use in Europe Heaters, etc. Place Place Status without ——- Compact Size §- Tapped Holes |-— Tapped Holes 
-“Dual Flag” terminal] - Rugged, Easy §—- Maintains Status} - Maintains Power — Molded Coil in Armature in Armature 

ca serial | Access Without Coil Status without |—- Single and Dual for Attachment for Attachment 

PPS engineering Construction Coil Power Coil Designs of Moving Load of Moving Load 

thermoplastic panel | - Screw — Pulse Activated | | — Adjustable 

provides superior Terminal Activated — 8,11, or 20 Armature Stop 

electnes anu Connections Pin Octal Type 

characteristics. Base 


2.5x 2.5 x 2.2 1.69 x 1.38 x 3.38 
Short Base 
2.5X 3.3 X 2.2 


Long Base 


2.13 x 1.40 x 2.2 


1.94 x 1.94 x 3.25 | 1.50 x 1.38 x 2.20 


1.06 1.26x1.0 $1.5x1.26x1.25 | 2x 2.23 x 1.25 


Molded Rynite® 


3PST-NO Thru DPDT Thru 6PDT Thru 5PDT Thru 3PDT 
3PST-NC 
3PDT 
Class F Class F Class F Class F Class F Class F Class F Class F 
Molded Rynite® Molded Rynite® Molded Rynite® Molded Rynite® Molded Rynite® Molded Rynite® Molded Rynite® 


Panel Mount 
PC versions 
available 


N/A 


3 phase 

motor control, 
resistive heating, 
HVAC and 
refrigeration 
controls. 


Panel Mount 
Socket Mount 


Panel Mount Panel Mount Socket Mount 


Motor Control, 
Control} Panel 

Switching, Spa 
Controls 


Screw Terminal 
DIN Rail Mtg. 
Back Connecting 
— PC Terminals 
— QC Terminals 
— Solder Tab 


Screw Terminal 
DIN Rail Mtg. 


Laundry & Textile 
Equipment, HVAC 


Railroads, 
Public Transit 


Railroads, 
Public Transit 
Pump Controllers 


Rynite® is a registered trademark of DuPont 
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Automation 
Systems, Sorting 
Equipment 


Automation 
Systems, Sorting 
Equipment 


Commercial 
Appliances, 
Laundry 


Equipment 


DELIROL 


Request our Relay 
Engineering Manual for 
Complete Specifications 


BCOMGPONS |B ocococncc.. 


2740 S. 20th Street 
Milwaukee, WI 53215 
Tel: 414-671-6800 © Fax: 414-671-6809 


E-Mail: sales @deltrol.com ¢ Web: http://www.deltrol.com 


See us on the World Wide Web at http://eemonline.com 
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b Electronics, Inc. 


RELAYS 


4500 


3245 S. County Rd 25A, Troy, Ohio 45373 
Phone: (937) 335-0031 BAX: cy 339-6948 


Custom Manufacturers of 


Electronic Sensing & Control Devices 


Military & Meruapace 
Specials 


Fast 
Turnaround 


VOLTAGE SENSORS 

e Monitor and protect voltage sensitive 
equipment from motors, transformers, 
generators, and power lines. 

¢ Overvoltage, Undervoltage, and 
Bandwidth Sensing Models 

e Single or Three Phase, AC & DC 

¢ 60 or 400 Hz, Delta or Wye 

e Millivolts to Hundreds of Volts 


POWER MONITORS 

¢ Combine voltage, frequency, and phase 
sensor functions in one product with or 
without time delay feature. 

e 60 or 400 Hz - Single or Three Phase - 


Built-in Hysteresis 


¢ Three Phase Averaging or High/Low Sensing 
* Solid State or Electromechanical Outputs 


Direct Replacements 
for Obsolete Parts 


New Design 
Applications 


PHASE SENSORS 


¢ Monitor and protect three phase 


equipment for correct phase sequence, 


phase reversal, phase loss, open or 
grounded phase. 
¢ SPST to 4 PDT, dry circuit to 25 amps 
e 40-440 Hz 
¢ 90-150 VAC line-neutral 
¢ 156-260V AC line-line 


FREQUENCY SENSORS 

¢ Monitor and protect frequency sensitive 
equipment from power sources, AC motors, 
AC to DC converters, and generators. 

¢ Overfrequency, Underfrequency, Band Pass 
(Fixed or Adjustable) 

¢ Built-in Hysteresis 

¢ 60 or 400 Hz +1% Trip Point Accuracy 


TIME DELAY RELAYS 

¢ Delay on pull-in; drop-out, or both, repeat cycle 
timers and interval timers 

¢ Direct replacements for motor driven or 
thermal timers 


e Fixed or adjustable timing /milliseconds to hours 


¢ SPST to 4PDT to 25 amps 


SOLID STATE RELAYS 

¢ Hybrid microelectronic design 

¢ Optical or transformer input to 
output isolation 

e Zero voltage/current Turn-on/ 
Turn-off 

¢ Low level to 50 amps/ 
Up to 500 Volts 

° ° AC or DC apue and Outputs 


FLASHERS/RECYCLE TIMERS 
¢ Control and activate navigation, 
position, warning or indicator lights 
or alarm device 
¢ AC and DC input voltage 
¢ Solid State or Electromechanical Outputs 
e Units qualified to MIL-F-26301 


¢ Delay tolerances +1, +5, +10% available 
¢ Units qualified to MIL-R-83726 


SPECIAL PRODUCTS 

e Pitot Heat Current Sensor monitors 
anti-icing tube heaters on UH-60 

e Frequency Sensing Relay monitors turbine 
speed during F/A-18 engine start-up 

¢ Signal Clearing Device monitors firing 
rate and counts rounds on 20MM 
automatic gun system. 


Contact our sales department with your specifications ; at 1-800-FON- DARE 


Let us show you way DARE should be your source for High Quality nea 


Be1344 


For manufacturers’ sales offices, see yellow pages 
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4500 : 


SHORT FORM CATALOG® 


Introducing the growing family of ELECTRODYNE 
RELAYS... Electrodyne, the first to design an electro- 
mechanical, rotary balanced armature relay, housed in a 
sealed dual-inline package, offers a choice of three 
different coil drives, sensitive, magnetic latch and a new 


Standard Features: 

° Low coil drive power: CMOS Direct Drive 
(9 MA max, at 5 VDC). 

¢ Environmentally sealed: excludes dust and circuit board 
cleaning materials. 

¢ Contacts: choice of | or 2 Form C, rated from dry circuit to 
2 Amp (60 VA max), | MV to 300 VDC. 

¢ Mechanical life: 10° opers. min. 


Description 


10 SERIES: Non polarized, DPDT, nonlatching relay, 
T?L compatible bifilar windings. Applications include data 
processing, telecommunication, logic circuitry and control 
circuits. Weight, 5 grams max. Max. size: .64” L x .64” W x 
405” H. 


I | SERIES: Low cost, nonpolarized, SPDT, nonlatching 
relay, T7L compatible. Can switch certain capacitance and 
lamp loads that would normally weld the contacts of reed 
relays. Weight, 5 grams max. Max. size: .64” L x 64” W x 
405” H. 


15 SERIES: Dual coil, DPDT, magnetic latching relay, T7L 
compatible. Operates by pulsing each coil alternately 
(observing polarity), or connecting the coils in series from 
a reversing polarized source. Remains latched, without coil 


power and is not position sensitive. Weight, 5 grams max. 
Max. size: .64” L x .64” w x .405” H. 


18 SERIES: Dual coil, nonpolarized, 2 SPDT, nonlatch- 
ing, “EXCLUSIVE OR” relay, T’?L compatible. Each coil 
operates | SPDT contact set independently from the 
other. Both contact sets cannot operate at the same time 
(mechanically interlocked). May replace 2 conventional 
SPDT relays. Weight, 5 grams max. Max. size: .64” L x .64” 
W x .405” H. 


1001 Series: Used to sense small signal currents used 
in communication networks and indicate change of state 
conditions. The relay incorporates two balanced windings 
which are inserted one in each side of the line maintaining 
longitudinal balance. The must operate current is 19 mA. 
Max. size: .64” L x .64” W x .405”H. 


RELAYS 


DUAL-INLINE RELAYS © 


4500 


“exclusive OR” function. These relays are designed for 
applications with either demanding space limitations or 
operating requirements that are unobtainable with reed or 
conventional relays. May be inserted in IC sockets or flow 
soldered. 


¢ Terminals: .1” x .3” grid spacing, .020” dia. x .160” L. 

¢ Terminals: .1” x .3” grid spacing, .020” dia. x .160” L. 

¢ Capacitance: 0.3 PF max. 

¢ Breakdown: 750 VDC min. 

¢ New “exclusive OR” function: two relays mechanically 
interlocked [8 series. 


Approx. 
Pickup Pwr. 
M.W. @ 25°C 


1030570 
1055300 
1020085 
10200450 
10200675 
10201850 


1130570 
1120085 
1120050 
11200675 
112001850 


[530570 
1555300 
1520085 
15200450 
15200675 
152001850 


1830570 
1855300 
1820085 
18200450 
18200675 
182001850 


1001A25 

lOOIA25A 
lOO1A25C 
lOOIA25E 
l001A25D 


AIR VALVES: Electrodyne is the first to integrate rotary balanced armature technology with air valve 
control technology, providing low cost high quality miniature air valves. Electrodyne has developed a line 
of air valves for applications with either demanding space limitations or operating requirements that are 
unobtainable with conventional solenoid valve technology. Electrodyne air valves exceed the leak rate 
requirements of the JIS (Japan Industry Standard) and provide high reliability. Custom manifolds incorpo- 
rating any of the Electrodyne air valves with pressure transducers or limit switches can be readily achieved 
while maintaining Electrodyne quality. We invite your inquiries on the standard air valve or any other vari- 


ation to fit your specific needs. 


*Please phone or write for specific series catalog sheet, price and delivery information. 


SPECIAL FEATURES: 3 pole contracts, Form A, B or C or in combination. internal suppression diodes available. Wide selection of operating voltages, | through 48 VDC. 


7 |ELECTRODYNE. INC 
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For manufacturers’ sales offices, see yellow pages 


11200 21st Street Ml Milwaukie, Oregon 97222 
Tel: 503-654-0711 MI Fax: 503-654-1959 
Internet: www.electrodyne-nw.com 
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a — RELAY APPLICATIONS 


Power Relays 


Type of Relay | {| | eof | | TT foto foro ceo} | | TT 
is E vs 


Home Appliance & 
Consumer Goods 


Telecommuni- 
cations 


Business _ 
Machines 


Industrial & 
Commerical 
Equipment 


15a 164A 230A 


: Pp - os - 250 E. Caribbean Drive - Sunnyvale, CA 94089 
FUJITSU TAKAMISAWA AMERIC A, INC. © Phone: 1-408-745-4900 - Fax: 1-408-745-4970 - Toll Free: 1-800-380-0059 


Web Site: http://www. fujitsu.takamisawa.com 


Bet 346 ‘See us on the World Wide Web at http://eemonline.com EEM 1999 
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of, 
FUJITSU 
RELAYS 


RELAY APPLICATIONS 


Classifications Signal Relays or Automotive | 


Ctoolool | folie hewhow of [| | [fool {| o fied feel”) "| 
Type of Relay 20 | 210 12118 2W |18W 46 240 166} 52 | 520 


SY | | MZ [AJ AS |NA[NAS|BA |BAS | Bi | B2 | RA} RA4| RY | UMI ry 


Home Appliance 
& Consumer Goods 


Telecommuni- 
cations 


Business 
Machines 


Industrial & 
Commerical 
Equipment 


@ High Frequency Relays 


P| 


TC} COON ONE | ee 


B.64 InZr 


@ Auto-motive Relays 


1x2 
Twin} 


hanna, 


P2(Quied; 910/520 
CS (Quiet; 161/186 


we Le 
(Single); & 
Pt (Quiat} 


ewe Ned e eee dada a eee MAEM aI NP CCN iad aR ECCT HD Dan TED ED IPRSBDAPD AD PAPI OIOA PRD?! 


| : | 250 E. Caribbean Drive - Sunnyvale, CA 94089 
FUJITSU TAKAMISAWA AMERICA, INC, Phone: 1-408-745-4900 - Fax: 1-408-745-4970 - Toll Free: 1-800-380-0059 


Web Site: http://www. fujitsu.takamisawa.com 
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 Groenich E 


Electromechanical Relays. 
-888- 554-5561 


Available | Available ‘Size in mm Extra 
Model _ | Application | Contact Coil (Approx.) een Features 


Appliances SPST DC Coils 3,6,}29L High Current 
SPDT 10, 16 Amps | 5, 12, 24, 48, 
Standard 


DPST 100 
DPDT5Amps | AC Coils Footprint 


6, 12, 24, 50, 110, 
220 
DC Coils 
5, 12, 24, 48, 
100 


Photo Copiers 


Vending Equip. 


Temp. Controls Low Cost 


Automotive SPST 


ee | Sound Systems 


Small Size 


SPDT Sealed Package 


| Security 


Low Power 


Process Control} 10, 16 Amps 


Consumption 
Bifurcated 
Gold Contacts 


Process Control | DPDT DC Coils 14 L UL 


5, 12 9W CSA 


Communication 
Equipment 


General 


DC Coils 


Automotive HG4185 Options: _ | Available With or 


SPST 6, 12, 24 haat Without Plastic 
a. 6 cppT 40A sauce Mounting 
—— | see HG4191 Diode Bracket or 
Motors , 70A 
HG 4185/4191 SPST Removable Metal 


Office, Vending, 


Coin Operated 
Machines 


DC Coils 6, 
12, 24, 48, 110 
AC Coils 6, 

12, 24, 50, 110, 
220 


DPDT, 3PDT 
5 Amps 


4PDT 
3 Amps 


Top Mounting 
Available 
LED, Plug in or 
PCB Terminals 
Common 


Control Equipt. 


DC Coils 
5, 12, 24, 48 


Automation SPST NO 


SPST NC 
SPDT 
5, 10,12 Amps 


Appliances Footprint 


Compact Design 
Sealed 
Panel Mount, 


Security 


DC Coils 


Heaters 


SPST NO 


5, 6, 9, 12, | | 

Appliances SPST NC 74, 48 PC Mount, 
| ae PC Mount 

Power 15 Amps ote 


Switching 30 Amps 


Top Terminals 
Standard — 


DC Coils 
5, 6, 7, 12, 
24, 48 


Telecom 


Modems 


Footprint 


General 
Purpose 


Greenwich Hlectronics 25 Division Street, East Greenwich, RI 02818 
| Tel: 401-884-4584 ° Fax: 401-884-4835 | | | 
B-1348 | See us on the World Wide Web at http://eemonline.com | EEM 1999 


4500 RELAYS 4500 
612 East Lake Street, Lake Mills, WI 53551 USA 


Oo 4 
REED RELAYS eco, Phone 920/648-3000 FAX 920/648-3001 
RAY hy e-mail: info@hamlin.com 
MADELEINE: :-— 7 Internet: www.hamlin.com 
arr ===r 0 a $ 4] Net Relays are molded construction and compatible with auto- 
et eee ee : e a a matic insertion and board washing. All contacts are run-in 
nce 198 one million operations prior to testing. 


.020 


Hamlin 721, 3321 and 3621 series of 

reed relay's are available with optional 
form B contacts and external magnetic 
shielding. Consult factory for 
coil/contact configurations available. 


MODEL 
NUMBER 


HE721A0500 
HE721A0510 
HE721A1200 
HE721A1210 
HE721A2400 
HE721A2410 


HE721C0500 
HE721C0510 
HE721C1200 
HE72101210 
HE721C2400 
HE72102410 


HE722A0600 
HE722A0610 
HE722A1200 
HE722A1210 
HE722A2400 
HE722A2410 


HE3321A0400 
HE3321A1200 
HE3321A2400 


HE3351A0500 
HE3351A1200 
HE3351A2400 


HE3321C0500 
HE3321C0500 
HE332101200 
HE3321C2400 


HE3621A0500 
HE3621A0510 
HE3621A1200 
HE3621A1210 
HE3621A2400 
HE3621A2410 
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14 PIN DIP 
1 FormA 
SPST-NO 
UL E47528 


14 PIN DIP 
1 Form C 
SPDT-CO 
UL E47528 


14 PIN DIP 
2FormA 
DPST-NO 
UL E47528 


242 SIP 
1FormA 
SPST-NO 
UL £47258 


242 SIP 

1 Form C 
SPDT-CO 
UL E47258 


222 SIP 

1 Form A 
SPST-NO 
UL £47258 


.020 


CONTACTS 


10W, 200Vdc, .5A 
250Vde Holdoff 


5W, 175Vde, .25A 
200Vdc Holdoff 


1OW, 200Vdc, .5A 
250Vdce Holdoff 


10W, 200Vdc, .5A 
250Vdc Holdoff 


10W, 250Vdc, .5A 
600Vdc Holdoff 


5W, 175Vdc, .25A 
200Vdc Holdoff 


10W, 200Vdc, .5A 
250Vdc Holdoff 


See us on the World Wide Web at http://eemonline.com 


Operating temperature: —40 to +85 Deg. C. , 
Immune to 50G shock and 20G vibration 10-2000Hz. 
Maximum contact resistance is 200 milli-ohms. 


telat 
—s 
| veo 
-+— 900 —+| 


.020 


285 


HE7OO 275 


TOP VIEW 
2.54mm, 0.10in. Grid 
(numbers do not 
appear on Relay) 


pee eee 


gs 


4500 


4500 | as RELAYS _ 


COMPONENTS INTERNATIONAL, CORP. _/ 


%* SINCE 1976 * | 
SIP/DIP REED RELAYS 


LOW COST D & S SERIES. 


¢ Molded epoxy body. 
¢ FCC Part 68 


REED RELAYS 


ORDERING INFORMATION 
| HSM 1A % 05V 
HSM 1A % 12V 


* J =J Lead 
G = Gull Lead 


Contact Factory for Immediate Spec Sheet 


Nominal Coil Must Must Rated Continuous 
Voltage Resistance Operate Release Current 


_ (VDC) 10% (VDC) (VDC) (mA) 


iA [Diao [5 | 800 | 37] 70 ~~ 0 ~~] 10 + 


D1A12(D) 
D1A24(D) 
D1B05(D) 


2150 18.00 


a 
Ee XY 
eo fe 00 eee ee 

prea) | te Sd ~SCto00~S=i«dE—SsttSC*sTsC(‘éTT?~C' 
Pbeazaoy | 24 —S«d| =i S«d=St@00~COsTSC 

PF picoiy sf CT SSCS 
Pica) | 2 ~—S«d|~S—CiOSCsTSStSC*dE=S“‘é‘c#:;COC*@d’ 

(D): Clamp diode optional 


SIP SPECIFICATIONS COIL RATINGS (20°C) 


1A $1A05(D) 
$1A12(D) 
SPST-NO $1A24(D a eee ee ee 


(D): Clamp diode optional 
SURFACE MOUNT SPECIFICATIONS COIL RATINGS (20°C) 


1A . HSM1A*05V | 500 


3.75 


D2Ai2(0) [500 [9.00 


ae ae [as [ws 


1 Form B Available * J= J Lead, G = Gull Lead Contact Factory for Immediate Spec Sheet 


CHARACTERISTICS | : 


[Contact Material | RH 

[Power COdYSSSSCS~C~SOWA aw 

[Switching Current | SCBA ma 
DC250V across open contact 

DC500V sce and contact 


Minimum permissible load 100mVDC 10yA 


Resonant frequency 3.5 KHZ “ 


HASCO COMPONENTS INT’L., CORP. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / 


20g (10 2000H2) 


ae Sey ee ey) 


150mQ max. (initial) 

1.0msec max. 

2.0msec max. 

0.2msec max. 

10"! (min) 

Rhodium 

3VA max. 

100VDCmax. 

0.25Amps max. 

0.5Amps max. 

5 x 107 (signal level) 

DC200V across open contact 
DC500V between coil and contact 
— 40 ~ 85°C 

— 50 ~ 125°C 

100mVDC 10nA 

20g (10 ~ 2000HZz) 

3.5KHz 


(516) 328-9292 FAX: 516-326-9125 


Be1350 | For manufacturers’ sales offices, see yellow pages 
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@QHASCO ANE 


* SINCE 1976 * 
UJ SERIES 


700 SIP BAS-111 


e Economical 
# Epoxy Molded 

e Low Price 

e Std, Heavy Duty or Hi-Voltage 

e FCC Pt 68 

e Complete Spec Sheet Faxed in 5 Min. 


Contact arti | 
De-activated Rhodium Ag Cdo Ag, Ag Cdo, AgPdAu 


TYPE: 

711: 10VA Max, 100V DC Max, 1A 
712: 70VA Max, 200V DC Max, 2.5A 
713: SOVA Max, 350V DC Max, 2.5A 
703: Form C SIP 


¢ 2A, 5A Switching 
¢ Smail Size 

¢ Meets FCC Pt68 

¢ Same Day Sample Service 

¢ Complete Spec Faxed in 5 Minutes 


¢ High Switching Capacity 
¢ Long Life 

¢ PC Board Mount 

e Socket Mount 


UJ 10 15A 120VAC, 24VDC. BAS-1 
UJ 2C 10A 120VAC, 24VDC BAS-5 
Max. operating voltage 250VAC,120VDC § HAS-1 


1,000V AC (60Hz) for 1 minute 
between open contacts 

1,500V AC (60Hz) for 1 minute 

between coil and contacts 


GENERAL PURPOSE SPECIFICATIONS COIL RATINGS 


Between open contacts: 1000VAC 
Contact to coil: 1500V RMS 


Dielectric 250V-600V across contacts 
Strength 2500V contacts to coil 


Coil Drop- 

Nominal | Must Must Coil aro br 

Part Voltage | Operate | Release | Resistance Rated . 
Number (Vv) (V) (Vv (Ohms) Voltage Current Relay Code + 10%) ) 


| 114-3V_— | 20 150 | | 
Ee 
Taitev. | 80 | 7% | 42 
oles 
Pe Eames i a 
| tit-iav [320 | 37.5 1.2 
168 

| 111-48V | 5120 | 94] 336 | ; i 
zane COIL RATINGS FOR SENSITIVE MODEL BS 211 
TOVAC 


BOW A ~~ A ee ‘Ow = 
220V AC (Q Volt. 
*Coil resistance varies +0.4% for each +1°C change in coil temperatureg Relay Code + 10%) (V) 
48 
8.0 


“The range of coil current for AC relay is 15%. For DC relay it is 45 66.7 ey) 03 
10% at 20°C zy eee ea . 


[arrev m0 | 
air [os 
[700 | a5 


6V DC 


) 
fmf = fo [om [oe 


HEAVY DUTY & HIGH VOLTAGE 


712-713 


48V DC 
100V DC 
6V AC 


Available PC or Socket Mount 
Schematics 


Es 
pee 
211-12V | 8.4 | 


211-24V 


2000 | 


ries | 2 


SERIES 711 internal Connections 
roma (Bottom View) 
Cs (25.0) | 
a] a 
(5) t 3 | 
Internal +f dab icterrfado k— = 
Connections SERIES 712, 713, & 714 pitting Pian &# 0-039 hole 
and |- (26.57) heer] o 
Mounting Holes 
(10°16) (03)(10.16) 
Fas 
lo 


iy 3 dee 3 a 0.6) 
(7.64) (10.16) (7.68) 


HASCO COMPONENTS INT’L., CORP. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 FAX: 516-326-9125 
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COMPONENTS INTERNATIONAL, CORP. 
* SINCE 1976 % 

KLT MINIATURE POWER RELAYS 
SPDT 3, 6, 12 & 15 AMP 


TERMINAL ARRANGEMENT 
(BOTTOM VIEW) 


= Sod 


e LRa9291 
SAY Fite £75887 


DIMENSIONS/UNIT mm (inch) 


uroreNe] | 6.5(.650)MAX. 


MOUNTING HOLES 
(BOTTOM VIEW) 


12.0(.472) 


SPECIFICATIONS 
ELECTRICAL RATINGS 
3 Amp: 3A at 120VAC or 28VDC resistive | 
6 Amp: 6A at 120VAC or 28VDC; 6A at 240VAC general purpose; 
1/4 hp at 120VAC 
12 & 15 Amp: 12A at 120VAC or 28VDC; 12A at 240VAC general pur- 
pose; 7A at 277VAC general purpose; 1/4 hp at 120VAC; 
15A at 120VAC resistive 
Pilot duty: 40A in-rush, 4A steady state at 125VAC 
10A in-rush, 1A steady state at 240VAC 
N.O. only, Single Pole: 
10A at 12VDC Tungsten; 15A at 120VAC Tungsten - 
1/2 hp at 120VAC; 5.4A at 277 VAC Ballast 


GENERAL DATA 
Contact resistance: 50MQ Max. 
Operate Time: 8ms Max. (at nominal voltage) 
Operate Bounce Time: 3 ms Max. 
Release Time: 5 ms Max. 
Release Bounce Time: 8 ms Max. 
Max. Switching Voltage: 277VAC & 125VDC 
Min. Permissible Load (reference value): 
3 Amp: 5VDC at imA 
6, 12 & 15 Amp: 5VDC at 100mA 
Insulation Rating: Class B, Class F Available 
Insulation Resistance: more than 100MQ at 500VDC 
Dielectric Strength: 750VAC (50/60Hz), between open contacts 
1500VAC (50/60Hz), between coil & contact 
Vibration: 1.5mm double amplitude, 10 to 50Hz 
Shock: 100 m/sec? (approx. 10G’s)- 
Operation Frequency: Mechanical: 18,000 operations/hour 
Electrical: 1,800 operations/hour (under rated load) 
Service Life: Mechanical: 10 million operations 
Electrical: 100,000 operations min. at rated resistive load 
Temperature Range: -30°C to 85°C 
Temperature Rise: Less than 35 degrees 
Humidity: 45% - 85% RH 
Approximate Weight: 12 grams 


COIL RATINGS 
Nominal Coil | Coil Resistance in Ohms | Must Operate | Must Release | Maximum 
Voltage + 10% at 20°C Voltage at 20°C; Voltage at 20°C | Voltage 
25 


75% max. 
of nominal 
voltage 


10% min. 
of nominal 
voltage 


130% of 
nominal 
voltage 


ORDERING INFORMATION xr ic 12 
be cate Oe esa 


Model! No. 
Contact Arrangement: 
A=1FormaA B=1FormB 
(SPST-NO) (SPST-NC) 
Contact Material & Rating: 
3 Amp = Silver, gold flash 
6 Amp = Silver cadmium oxide 
12 & 15 Amp = Silver cadmium oxide 
Nominal Voltage: 
3 = 3VDC; 5 = 5VDC; 6 = 6VDC; 
9=9VDC; 12 = 12VDC; 24= 24VDC; 48 = 48VDC 


C=1Formc 
(SPDT) 


Be1352 
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4500 


SSD SERIES/3, 6 ae 10 AMP SPDT RELAY 


MOUNTING HOLES 
‘(BOTTOM VIEW) 


_- §x 1.3 (0.05) DIA. 


@ ’ LRag291 


SA) Fite £75887 


DIMENSIONS/UNIT mm (inch) TERMINAL ARRANGEMENT 


(BOTTOM VIEW) 


al 


LIGHTNING IMPULSE TEST 


10us 4.50 V 
6.000 V 


21.4 (0.84) 


16.5 ene 


we (0.2) 7.62 
12.7 (0.5). cays be mee 9,9) 


SPECIFICATIONS 


CONTACT DATA 

Arrangement: 1 Form C (SPDT), 1 Form A (SPDT-NO), 1 Form B 
(SPST-NC) 

Material & Rating: Silver, gold flash: 3A at 24 VDC or 120V AC, 
1.5A at 240V AC, resistive a 

Silver Cadmium oxide: 6A at 24 VDC or 120V DC, 3A at 240V AC, 
resistive | | 

Silver Cadmium oxide: 10A at 24 VDC or 120V AC, 5A at 240V AC, 
resistive 6A, 300VAC and 1/8hp. 120/240VAC 

Max. Operating Voltage: 250V AC & 125VDC 

Min. permissible load (reference value): Silver contact: 5VDC, 1mA 

Other contact: 5VDC, 100mA 

Life: Mechanical: 10 million operations 

Electrical: 100,000 operations min at rated resistive load. 


GENERAL DATA 

Contact Resistance: 50m Q Max. 

Operate time: Approx. 6ms (at nominal voltage) 

Operate bounce time: Approx. 2ms 

Release time: Approx. 2ms/Release bounce time: Approx. 4ms 

Insulation resistance: More than 100M Q at DC 500V 

Dielectric strength: 750V AC (50/60 Hz), between open contact; 
3000V AC (50/60 Hz), between coil & contact, 
4000V AC (50/60 Hz), available 

Vibration: 1.5mm double amplitude, 10 to 50 Hz 

Shock: 100m/sec? (approx. 10G’s) 

Operation frequency: Mechanical: 18, 000 operations/hour 

Electrical: 1,800 operations/hour (under rated load) 


Temperature range: -45°C to 85°C 
Temperature rise: Less than 35 degrees/Humidity: 45%-85% RH 


NOTE: The data shown above are of initial value. 


COIL RATINGS 


Nominal Coil | Coil Resistance in Ohms | Must Operate | Must Release | Maximum 
Voltage . + 10% ss ae Voltage at 20°C | Voltage at 20°C | Voltage 


75% max. 
of naminal 
voltage 


10% min. 
of nominal 
voltage 


130% of 
nominal 
voltage 


ORDERING INFORMATION — ssp_— sop 
a eee © 


Model! No. 
Contact Material & Rating: 
103 = Silver, gold flash, 3A 
106 = Silver Cadmium oxide, 6A 
110 = Silver Cadmium oxide, 10A 
Nominal Voltage: 
3 = 3VDC; 5 = 5VDC; 6 = 6VDC; 
9=9VDC; 12= 12VDC: 24= 24VDC; 48 = 48VDC 


(516) 328-9292 FAX: 516-326-9125 _ , 
_ FEM 1999 
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| : | = Ti = 
GHASCO A U\e 
COMPONENTS INTERNATIONAL , CORP. 

*k SINCE 1976 | | 


GENERAL SPECIFICATIONS 
HAT-900 SERIES HEAVY DUTY Contact Material: silver cadmium oxide with copper base 


Max. continuous rated voltage: 110% of nominal voltage. 
Pull-In voltage: 75% of nominal voltage. Max @ 25°C. 
Drop-Out voltage: 10% of nominal voltage. Min @ 25°C. 
Contact Resistance: 20 mQ max. (Initial value) 

Operating Temp: Class B: -20°C to 85°C 

Class F: -20°C to 105°C 

Insulation Resist: DC 500V 10 MQ min. 

Dielectric Strength: AC 1500V between contact and coil, frame 
and contact, coil and frame one minute. AC 2500V between 
contacts one minute. 

Operate Time: approx. 15 ms. 

Release Time: approx. 10 ms. 

ere Life: 10 x 10* operation min. for rated resistive load 


Mechanical Life: 10 x 10° operation min. 


COIL SPECIFICATIONS (AC Coil Available) 
Nominal DC Resistance rey pene 


; +10% @ 25°C 
FAM Fite E75887 GP LRa9291 tag 


MECHANICAL SPECIFICATIONS PC BOARD LAYOUT 


VIEWED TOWARD TERMINALS 


HAT 900 SERIES G08 : 076) DIA. (PLC’S) 


Load Type SPNC SPNO 
30A 277VAC 30A 277VAC 


Motor 1HP 120VAC 1HP 120 VAC 
2HP 277VAC 2HP 277VAC 
General 
Ballast 10A 120VAC 30A 120VAC 
10A 277VAC 20A 277VAC 
2A 120VAC 10A 120VAC 
30A 2BVDC 30A 28VDC 


Shock Operational - 10g for 11ms w/no contact opening 
Shock Destructive - 100g 


ORDERING INFORMATION 


043 + .003 


een] | | ! (1,09  .076) 
ries 
l 


(8.88) 
.550 
(13.96) ae he 
.700 
(17.77 


— “a ee MAXIMUM LOAD SPECIFICATIONS 


HAT 901 SERIES 


re 21.4 
19.5 


cel cea AN = = 
a ee 


il: 901: PC Pins Only | A: SPST-NO p AC See 
902: PC Pins & B: SPST-NC | C: Cover, not sealed} or Table 
F: Quick Connects S: Cover, sealed | DC : 
DPDT AVAILABLE Only — Flange 
oun 


“Note: 902 relays do not have pin 6. 
DPDT AVAILABLE - Call for Specifications 


QUICK CONNECT 
HAT 902 SERIES ee HAT 903 SERIES 
oe QUICK 
U 
WIRING DIAGRAMS pe MAX. _J /-=1.080 MAX—+l_cGNNECT 
PIN VIEW = 
1.FORMA 1 FORM B 1 FORM C 
(SPST-NO) (SPST-NC) (SPDT) ou uaawe i 
5 5 nl (32.53) AX. 
4b 1 1 aé 1 \ 
ab ho abd 2 3 oy sen (3.305 oy i 
6 6 6 30+. z+ |+.090 
6.35 1.110 MAX. 
(6.38) | +142 MAX. 
CONNECT 
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tserics ‘AG: 


COMPONENTS INTERNATIONAL, CORP. | 
¢ SINCE 1976 % | 


MHR SERIES 


SMT & Through hole 


Low Profile 16 Amp 


e Miniature Two Pole Relay 

e High Reliability 

e 5 Amp Switching 

e Fully sealed 

e Low Cost 

¢ Complete Spec Sheet Faxed in 5 Min. 


e Subminiature Light Weight Relay 
e High Sensitivity | | 
¢ Switching Capacity Up to 16 Amp 
e P.C. Board Mounting, 

Direct Pitch Terminal 


Contact | : Movable Contact: AgPd Alloy 
eee Stationary Contact: Au clad AgPd Alloy AGDCO, AGSnOeInd: 


1 Form A: “H” Type: 164/125, 250VAC 
Standard: 10A/125, 250VAC 
10A/30VDC, 1/10 HP 125, 277VAC 


1 Form C: 10A/125VAC, 5A/250VAC, 3VDC 
1/10HP125, 277VAC 


a Coil , —©3,5,6,9,12& 24V | 
Voltages eae Standard and Latching 9, 6, 9, 12, 24VDC | 


1,500 VAC, 50/60 Hz for 1 minute between | SURGE | 1000V/ms, 1 minute between 
Between open contacts 1000VAC 1500V open contact 

Strength 750 VAC, 50/60 Hz for 1 minute between | Between coil & contacts 1000VAC + 1500V 1500V/ms, 1 minute between 
non-continuous contacts of same pole Between contact poles 1000VAC + 1500V coil & contact 


TYPES AND COIL DATA at 20°C (68°F) : . 
COIL RATING , Single side} Coil Pickup | Dropout | Nom. power |Max. contin- ne ee — ae aps ph 
Power Consumption Approx. 510 (mW) stable Type|resistance voltage voltage consumption | uous volt- OuS orm A: U.¢ Approx. 
‘ofrelay [(Q+10%)| VD vD w 0c age V DC 1 Form C: 0.4 Approx. 
Must | rv | 64.3 | 225 | 03 | oO | 4s Must | Must 
Item |Rated) Coll | Must | drop- | Max. fj tov | ive [375 | 05 | 014 | 75 | Operate |Dropout | Voltage 
operate| out | Vott- | ~rav [257 [a5 | 06 volt. | vot. 
| 6.75 | 09 | 
| 9.0 | 1.2 | % of Rate Voltage (at+20°C) 
| 18.0 | , 


e Subminiature Size | 
e Meets FCC Pt68 

e Latching Available 
e SMT Available 


Features 


Contact ? 120 VAC/24 VDC-Load 
Rating 250 VAC/125 VDC-Max Oper. Voltage 


1A 30 VDC, 0.5A 125 VAC 


Dielectric coil and contact, dissimilar pole 


Q +10% 


Type| Rated ance | Voltage | Voltage | age ‘ 
oO) . 1c 


Voltage — Yoofrated voltage =f Ti2v | 1028 


svoc | 102 | 49 | at bea = 

20°C 20°C 0.197) ©: - 
evoc§ |.857| 70 | 722 ee! ae oe 

| 30°C 30°C 7.62 (0.2005 (0-010) 
9Vv0C 56.3 hs 1 0 ies 
40°C | min. | 40°C | WIRING DIAGRAM 
Single side stable 

12V0C 79 at 123 at 

50°C 50°C 4 
oaVDC 1 130 82 at 1 1 3 at inion ae 

60°C 60°C (De-energized position) 


MOUNTING LAYOUT Sant aiaes ae gee 
Mounting hole layout for T-relay Es : _ I | a 


130 Max 


P 8-1.3 (0.05) Dia. holes 


. gn ele 
he aA 10.16 (0.400) i} 
;® © ). 54 0.9 DIA. hot 10.5 Max 
HP eH] Pe (0-100) = | 
2.54 Trote 5.08 4.0405 
Internal (0.1) (0.4) (0.2) - ay 
Connections 
and aa 1 FORM C 
. 17.2 
Mounting Holes (68) 


| souetan L 


Lace a 


| a | Frain 
; a pee es 
. (.87 . 


Eee ere - cA 
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Tolerance: +0.1 (+0.004) 
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DPDT—DIP PC STANDARD or SENSITIVE 2.00 AMP BIFURCATED CONTACT RELAY 


FEATURES 

e FCC Pt 68. 

e Sensitive available. 

@ Nitrogen sealing available. 


"~\ File E75887 


G File LR49291 


tock! 
ee SCHEMATIC 
Bottom view 
DIMENSIONS ere a slr 
787 +.008 
(20. 0.2) 999 
H: 112=.433 a 
H: 212 =.472 MOUNTING HOLE 
oe LAYOUT 
(3.5) ai 8- .031 (.08) 
0.300 0.200 0.200 0.300 
(7.62) (5.08) (5.08) (7.62) 
(Unit: inch (mm)) 400 
HS212-HAS112 i228) 


Relay’s Life Curve (Resistive Load) 
0 


Number of operation (x 104) 


002040608 1 12141618 2 2.2 
Load current (A) 


Operate and Release Time 
For 212 24V Relays 


10(~ Material: HS 212 24V 
(Not Include contact bcunce) 
sleds 


Operate and Release Time 
For HAS 112 24V Relays 


Material: HAS 112 24V 
(not include contact bounce) 


Make Contacts ——— 
Break Contacts --- 


Make Contacts —— 
Break Contacts ——- 


Time (msec.) 


2| Release time — 


0 
0 0.2 046 06 O08 1.0 1.2 0 02 04 06 08 1.0 1.2 
Applied power (W) Appiled power (W) 
Temperature Rise FCC 1500V Surge 


Of Coil Test Wave Form 
go} Material: HAS 112 24V, HS 212 24V 4 

seo}tt.fi-+- ie 

70 is. p24 st x 

ef ae a i Baie == 

ta. them ttt e . a 

le AA eae type) Pah = am echetle 4 
Be) ee ee 
an 10 ai 
— ae 


3 30} 
cry Rating. +4 4 
ce i tn Fe peel 
a 


ra mere 2 04 06 0.8 
Applied power wu 


160 BS aes 


COIL RATINGS FOR STANDARD HAS 112 


Coil a Drop- ‘< 

Relay Contact | Nom. ae Out {| Max. | Pwr (W) 
ri Arrange- | Volt. Volt. | Volt. | Cons’p- 
ment — Ea is ae tlon 


ras 5 
DPDT ee 


|HAS-112-6 | 12-6 


(2 epee ae ee ee Approx. 
THAS=112-12 | Form C) | 280 | 429 | 84 | 1.2 | 168] 0.56 
24 [1070 | 22.4 | 168 | 24 | 336, 
[4s [000 [12.9 | a36 | 48 | o72, 


Data Measured at 20°C. 


COIL RATINGS FOR SENSITIVE HS 212 


Drop- Nom. 

Relay Contact Out Max. | Pwr (W) 

Code Arrange- Volt. ae Cons’p- 
ment (VOC tion 


HS-212A-48 
HS-212B-48 


HS-212C-48 


As for the resistance value, pull-in voltage and drop-out voltage, they show 
the value at ambient temperature, 20°C, and the tolerance is +10%. 


~RATING PERFORMANCE 


| Specifications === | Note” 


Contact DPDT, 2 Form C 
Arrangement 
Contact Contact Material Gold-clad, Ag-Pd 
alloy 


Contact 100 mQ at initial value 
eee ee ee 
Power AC 60 VA 
1.25 Amp Max. Switching 220VDC 
Voltage 250VAC HAS 112/212 
Max. Switching 2.0ADC / AC 
Current 0.6A / 110VDC 
2.5A @ 12V 


Max. Switching DC 60W 
Power AC 125 VA 
2 Amp Max. Switching 220VDC 
Voltage _ 250VAC HAS 114/115 


Current 0, 6A /110VDC 
2A/30VDC 
Operate] (Type HS) | Approx. 4.5 msec. 
Time 
Pstsees| ype is) | Approx 900. at Nominal 
Voltage 
Time 


Time 
Bounce Time Roprox. 0. 3 
(Operating) to 2 msec. 
Bounce Time Approx. 0.5 
(Releasing) to 3.5 msec. 
1000 MQ at 500 VAC, 
25°C, 50% 
; relative humidity 
Dielectric 2250VAC Between coil and contacts 
Strength 2000VAC Between open contacts 
FCC Surge 1500V Between coil and contacts 
Strength Between Adjacent contacts 
Resistance 10- 55 Hz. 
Temperature -40°C ~ +90°C 
-40°C ~ +80°C HS212-48 
-40°C ~ +65°C HAS112-5 
| Mechanical Life | 10x 107times | 


Life Electrical Life 5 x 105 times at 24 VDC, 1A, 
resistive load 


a ais 


Insulation 
Resistance 


HS212-5-24V 
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PR SERIES = | 

COMPACT POWER RELAYS 1C (16A, 10A), 2C (5A) 
High breakdown voltage (4,000V AC between coil and contact) 
COIL RATINGS 


| Rated | Resistance | Rated Pick-up Drop-Out | Allowable Rated 
Rated Resistance Current Voltage Voltage Voltage operating 
Voltage +10% at 20°C +10% at 20°C Max. Min. Max. power 

| 

Approx 0.7W 


SAM Fite £75887 


* Coil resistance varies + 0.4% for each + 1°C change in coil temperature GR 75267 


CONTACT RATINGS 


Contact 
Arrangement “‘a”’ 


Contact 


° 
— 
= 
rT) 
£ 
7) 
rea) 
c 
G 
i 
f 
Sg 


PR-2 (2a, 2c) 


L load R load L load 
(p.f. = 0.7) (p.f. = 1) (p.f. = 0.7) 


16A 240V AC 8A 240V AC 10A 240V AC 5A 240V AC 5A 240V AC 2.5A 240V AC 
16A 30V DC 8A 30V DC 10A 30V DC 5A 30V DC 5A 30V DC 2.5A 30V DC 


1/2 hp 120VAC 16A 1/4 hp 120VAC 10A 1/8 hp 120VAC 5A 


380V AC, 120V DC 


16A/3A Tungsten 10A/3A Tungsten 5A 
3,520VA, 480W 1,760VA, 240W 2,200VA, 300W 1,100VA, 150W 1,100VA, 150W 550VA, 75W 


AgCdO 
Less than 50mQ (initial value) 


ORDERING INFORMATION 


1,000V AC (60Hz) for 1 minute between open contacts 
4,000V AC (60Hz) for 1 minute between coil and contacts 


RATED COIL 
VOLTAGE 


5 12 
“6 24 
9 48 


CONTACT 
RATING 


16 
10 


Over 100,000 operations 
Approx. 17 grs (PR-1), Approx. 22 grs (PR-2) 


5 


PR1 


16A Type 10A Type 
R Type K Type | RType R Type K Type 
(7.0) (10) (7.0) 


%,0.05 (1.5) 0.39 


ics 
_ 


SCHEMATIC 


PRE 

a ae ee a ee Coe 
deal & ot ee | ae 
ti ae Oe 


=) 
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RR Series AWG G- 


CE 


RH Series WO G- 
Ce 


RY Series WY G: 
Ce 


RD Series AS G@- 


RW Series AS G: 


Rss Series 


A G@: 


RELAYS 


IDEC Selection Guide 
Relays, Sockets & Time Delay Relays 


IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 
Telephone: (408) 747-0550, Fax: (408) 744-9055, Catalog Requests: 800 262-IDEC 
In Canada: (604) 946-1271, Fax: (604) 946-0368 


Contacts 

Form: 1C, 2C, 3C 

Current: 10A 

Rating: 10A, 240V AC (Resist.) 
1/3 HP @ 240V 
1/4 HP @ 120V 
10A/30V DC (Resist.) 

Material: Silver 

Resistance: 30mQ, max. 


Contacts 

Form: 1C, 2C, 3C, 4C 

Current: 10A 

Rating: 10A, 240V AC (Resist.) 
1/3 HP @ 240V 
1/6 HP @ 120V 
10A/30V DC (Resist.) 

Material: Silver Cadmium Oxide 

Resistance: 50mQ, max. 


Contacts 

Form: 2C, 4C 

Current: 5A 

Rating: 5A, 240V AC (Resist.) 
5A/30V DC (Resist.) 

Material: Silver (Gold Plated) 

Resistance: 50mQ, max. 


Contacts 

Form: 2C 

Current: 1.25A, max. 

Material: Silver(Gold-Clad) 
Resistance: 100mQ, max. 

Surge 

Withstand Voltage: 1500V (FCC) 


Contacts 

Form: 2C 

Current: 2A, max. 

Material: Silver (Gold-Clad) 
Resistance: 50mQ, max. 

Surge 

Withstand Voltage: 1500V (FCC) 


Input: (DC) 


Nominal Operating Voltages 
And Coil Resistance (Q) 


6V AC: 4.9 6V DC: 25 

12V AC: 18 12V DC: 100 
24V AC: 79 24V DC: 400 
120V AC: 2100 48V DC: 1600 
240V AC: 8330 110V DC: 8460 
Power Power 
Consumption: Consumption: 
2.5VA 1.5W 


*Nominal Operating Voltages 
And Coil Resistance (Q) 


6V AC: 9.4 6V DC: 40 
12V AC: 39.3 12V DC: 160 
24V AC: 153 24V DC: 650 
120V AC: 4170 48V DC: 2600 


240V AC: 15210 110V DC: 12100 


*Specification for 2C version. 


Power Power 
Consumption: Consumption: 
1.2VA 0.9W 


*Nominal Operating Voltages 
And Coil Resistance (Q) 


6V AC: 9.4 6V DC: 40 
12V AC: 39.3 12V DC: 160 
24V AC: 153 24V DC: 650 
120V AC: 4170 48V DC: 2600 


240V AC: 15210 110V DC: 12100 

*Specifications for 4C version. 

Power Power 

Consumption: Consumption: 
OVA 0.9W 


Nominal Operating Voltages 
And DC Coil Resistance (Q) 
3V DC: 22.5 

5V DC: 62.5 

6V DC: 90 

12V DC: 360 

24V DC: 1440 

48V DC: 4000 

Power Consumption: 
400mW, 510mW (48V DC) 


Nominal Operating Voltages 
And DC Coil Resistance (Q) 
1.5V DC: 11.3 

3V DC: 45 

5V DC: 125 

6V DC: 180 

12V DC: 720 

24V DC: 2880 

Power Consumption: 200mW 


Input: (AC) 


Operating Temperature 
-30° C to +70° C 

Life Expectancy 
Mechanical: 10,000,000 
Electrical: 500,000 
Terminals 

Pin & Blade/Plug-In 
Compatible IDEC Socket 
SR Series 


Operating Temperature 
-30° C to +70° C 

Life Expectancy 
Mechanical: 50,000,000 
Electrical: 500,000 
Terminals 

Blade/Plug-In 

P.C. Mount 

Compatible IDEC Socket 
SH Series 


Operating Temperatures 
-30° C to +70° C 


Life Expectancy 
Mechanical: 50,000,000 
Electrical: 200,000 
Terminals 

Solder/Plug-in 

P.C. Mount 

Compatible IDEC Socket 
SY Series 


Operating Temperature 
-30 C* to +70° C 

Life Expectancy 
Mechanical: 50,000,000 
Electrical: 500,000 
Terminals 

P.C. Mount 


Operating Temperature 
-30 C to +70 C 
Life Expectancy 


Mechanical: 100,000,000 
Electrical: 500,000 


Terminals 
P.C. Mount 


Voltage Range: 4-32V DC 
Turn-On/Turn-Off Voltage: 4/1V DC 
Isolation Voltage: 4000V AC (Input to Output) 


Output: (AC) 

Current Ratings: 10A, 25A, 50A, 75A, 90A 

1 Cycle Surge Peak: 100A, 250A, 750A, 1000A. 
Voltage Range: 48-660V AC 

Voltage Drop-Out @ Rated Current: 1.6v max. Voltage Drop-Out @ Rated Current: 1.6v max. 
Over Voltage Rating: 1200PIV Over Voltage Rating: 1200PIV 


For Complete Information On IDEC Relays, Sockets, & Time Delays, See Catalog U900. 


Voltage Range: 90-280V AC 
Turn-On/Turn-Off Voltage: 90/10V AC 
Isolation Voltage: 4000V AC (Input to Output) 


Output: (AC) 

Current Ratings: 10A, 25A, 50A, 75A, 90A 

1 Cycle Surge Peak: 100A, 250A, 750A, 1000A 
Voltage Range: 48-660V AC 


CE 


EEM 1999 


See us on the World Wide Web at http://eemonline.com Be1357 


4500 | | RELAYS | | 4500 


GT3D Series contacts Operation Modes Timing 
Form: Delayed SPDT e ON-Delay, Interval, Cycle, Cycle-ON Time Range: 0.01 sec to 99.9 hrs 
Delayed SPDT + ¢ ON-Delay (2 types), Cycle (2 types), Repeat Accuracy: 0.3% 
Instantaneous SPDT Signal ON/OFF Delay (3 types), Reset Time: 60 msec, max. 
Delayed DPDT Interval (2 types), One-Shot (2 types), Terminals: 8-/11-Pin, Plug-In 
Output: 250V AC, 5A Signal OFF Delay (2 types), Cycle-ON, Com atible IDECS ket 
30V DC, 5A One-Shot ON-Delay, One-Shot Cycle ie pieee ecne 
: Operating Voltages: PRUE) (Optional pane! mount adaptor 
100-240V AC ° ON-Delay 1, ON-Delay 2, available.) P 
.- XY G: 12V AC/DC Cycle (One-shot output) 
: 24V AC/DC (w/input) 
GT3A Series Contacts Operation Modes Timing 
Form: Delayed SPDT Multi-Mode Time Range: 0.05 sec to 180 hrs 
Delayed SPDT + ¢ ON-Delay, Interval, Cycle, Cycle ON Repeat Accuracy: 0.2% 


Instantaneous SPDT 


e ON-Delay, Cycle, Signal ON/OFF, OFFDelay 


Reset Time: 60 msec, max. 


Delayed DPDT w/Inout sta 
Output: 250V AC, 5A (w/input) Terminals: 8-/11-Pin, Plug-In 
30V DC. 5A Interval ON, Single-Shot Cycle, Compatible IDEC Socket 
: Signal ON/OFF Delay, Signal OFF Delay SR Series 
Operating Voltages: (w/Input) . 
Mad 100-240V AC : (Optional panel mount adaptor 
00-240 ¢ Single-Shot, Single-Shot ON Delay, available. p 
NW G- C € 12V AC/DC Single-Shot, Signal ON/OFF Delay 
GT3F Series Contacts Operation Modes Terminals: 8-/11-Pin, Plug-In 
Forms: Delayed SPDT * Power OFF Delay Compatible IDEC Socket 
Delayed DPDT ¢ Power OFF Delay (w/Reset Input) SR Series 
Output: 250V AC, 5A Timing eine pee mount adaptor 
30V DC, 5A Time Range: 0.05 sec to 180 sec. 
at. Operating Voltages: 6 sec to 10 min 
rh 100-120V AC Repeat Accuracy: 0.2% 
= AY G- 200-240V AC 
® 24V DC 
GT3W Series Contacts Operation Mode Terminals: 8-/11-Pin, Plug-In 
Form: Delayed SPDT+ ¢ Recycle Compatible IDEC Socket 
Delayed SPDT (Dual Timing Adjustment) SR Series 
Output: 250V AC, 5A Timing ie pane mount adaptor 
Time Range: 0.1 sec to 1 hr available. 
spliced teak 0.6 sec to 6 hrs 
a Operating Voltages: Repeat Accuracy: 0.2% 
100-240V AC Repeat Time: 0.1 
WwW G: 24V AC/DC epeat Time: 0.1 sec, max. 
GTSP Series Contacts Operation Modes Terminals: 8-/11-Pin, Plug-In 
Form: Triac One Circuit (AC) ¢ Sequence _ Compatible IDEC Socket 
Transistor (Variable Ratio Duty) SR Series 
One Circuit (DC) Timing (Optional panel mount adaptor 
Output: 250V AC, 0.6A Time Range: 0.01 sec to 10 min availabl ble.) 
3 28V DC, 100mA Duty Ratio: 0 to 100% variable 
he Operating Voltages: Repeat Accuracy: 0.2% 
NY @- 100-240V AC Reset Time: 60 msec, max. 
° 24 V AC/DC 
RTE Series Contacts Operation Modes Terminals: 8-Pin/Blade, Plug-In 
Form: DPDT - ON Delay, Interval 11-Pin/Blade, Plug-In 
Output: 240V 1 10A ° OFF Delay, Single Shot Timing ei IDEC Socket 
30V DC, 10A Time Range: 1 sec to 10 hrs 
/ 
Operating bores Repeat Accuracy: 0.2% Scalia pane mount adaptor 
@ @- C € 142V AC/DC Reset Time: 0.1 sec, max. 
24V AC/DC 


DIN Rail Mount Sockets (\DEC offers a complete line of "Finger-Safe" DIN rail mount sockets, pane! and PC mount sockets) 


SH Series WS @: 


SR Series WW G 


Type: 2-Pole, 8-Pin Plug-in 
3-Pole, 11-Pin Plug-In 
Ratings: 10A/300V, 15A/300V 


Type: 1-4 Pole, Blade, Plug-In 
Ratings: 10A/300V 


SY Series WS @: 


Type: 2 & 4-Pole, Solder, Plug-In 
Ratings: 7A/300V 


For Complete Information On IDEC Relays, Sockets & Time Delay Relays See Catalog No. U900. 
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INSTRUMENTATION & CONTROL SYSTEMS, INC. Ics 


INSTRUMENTATION & CONTROL SYSTEMS, INC. 
520 Interstate Road Addison, |L 60101 
Phone: 630.543.6200 FAX: 630.543.6244 


SOLID STATE DELAY TIMERS 


KH Series Timing Module/PC Mount 


Thick Film Hybrid Circuit, Miniature Size, Thick Conformal Coating,Printed Circuit 
Mounting, Time Ranges from .1 to 300 sec”, External Adjustable or Fixed Times. 


OUTPUT CURRENT RATING: Action 1:10 ma. min,100 max. Actions 2&3:10 ma. min. 500 ma .max. 
REPEAT ACCURACY: Fixed conditions = + 3%, OVERALL +10%. over -10° to 70°C. 
SIZE: Action 1] = 1.25'L x ee x .3" Thick. Action 2 & 3 = 1.25"L x 1.0" W x .5" Thick. 


Ordering Code: 


rm Timing Actions: ae i Pee Timing Ranges: 4 nee Voltages: 
ON Delay (1), Standard: Non-standard: as Non-standard: 
KH 3 OFF Delay (2).  .jJtolsec. (1). |tol0sec. 5). 24VAC (2). ~=—-:12 VAC (7). 
INTERVAL Delay (3) Sfossec. (2). Sto50sec. _—(3). 120VAC (1). 240 VAC (5). 
N/A in all voltages. 8to 30sec. (7). 6to60sec. 8). 12 VDC (8).  48VDC (6). 
30 to 30 sec. (4). 19 to 120sec. (6). 24 VDC (4). 110VDC (3), 


“Special time. (Q). 


KD Series Digital Countdown Timer/PC Mount 

Digital Countdown Circuit, Miniature PC Board, Thick Conformal Coating, 
Printed Circuit Mounting, Time Ranges from .1 sec. to 10 hr.*, External 
Adjustable or Fixed Times. 


OUTPUT CURRENT RATING: 20 ma. min, 500 max. 
REPEAT ACCURACY: Fixed conditions = + .5%, OVERALL + 3%. over -10° to 70° C. 
SIZE: Action 1 = 1.25" Lx 1.0°Wx.5" Thick Action 2, 3, 5 = 1.38" sq. x .5" Thick. 


: Thick. 
Action 6 = 2.0°L x 1.38" W x .5' Thic > Aetion 6 "ON" time is inserted here. 
Ordering Code: 


Timin peur  Saammenaiaiiat Ranges: Input Voltages: 
g g 9g Seay ae p 9 


. ON Delay A Fads Non-standard: Standard: Non standard: 
P OFF Delay (2). 1tol0sec. (1). 10-600min. (8). 24 VAC 2). ENC Se 


INTERVAL Delay (3). 1toé0sec. (4). “Specialtime (0). 120 VAC (1), 240 VAC (5). 
RECYCLE Timer (5) 10 to 600 sec. (2), 12 VDC (8). 48VDC (6). 
(OFF & ON times are 1 to 60 min. (5). 24 VDC (4). lWIOVDC (3). 


equal; single adjustment). 
RECYCLE Timer (6) (OFF & ON times independently adjustable). 


Custom Engineered Electronic Controls and Sensors 
INFRARED SENSOR CONTROL 


Our Infrared Proximity Sensor is one of the latest developments where hygiene is a vital issue, such as 
in restaurants, hospitals, and public washrooms. When the IR beam detects an object it turns on a 
device. A preset timer turns off the device. This design provides the engineer with a myriad range of 
new product development possibilities. The touchless concept is currently being extended to 
include hand dryers, soap dispensers, automatic water-flow control, and closet flushers. 
MODULAR TIMER ASSEMBLY 
A PC Board using the standard ICS, Inc. timing modules may be designed to fit a customer's logic 
controls criteria. 
SOLID STATE SEQUENCE CONTROL 
A custom designed sequence control is used to overcome the critical problem of occluded surfaces 
in industrial dust collection cyclones. Another type of sequencer designed and manufactured by 
ICS, Inc. controls the crucial directional strobe lights used at airports. 
SOLID STATE SENSORS AND TIMING CONTROLS 
Current Sensing Relays & Monitors, Voltage Sensors, Motor Soeed Controls, Machine Controls, Timing 
Controls, True Off Delay TDR, Flashers, Vending Controls, Garbage Compactor, Incinerator, and 
Dispensing Controls. 
MICROPROCESSOR CONTROLS 

PROVEN RELIABILITY FOR 30 YEARS 
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International 
TOR Rectifier 


q HEXFET 
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International Rectifier 2nd Generation PhotoVoltaic 
Relays utilize proprietary HEXFET® power MOSFETs, or IGBTs as 
the output switch, driven by an integrated circuit photo- 
voltaic generator of novel construction. The output switch is 
controlled by radiation from a GAAIAs light emitting diode 
(LED) which is optically isolated from the photovoltaic gen- 
erator. | 

These series include specialized telecom and instrumen- 
tation relays as well as general purpose relays. They offer 


Operating 
Contact Part Voltage 
Configuration Number 


AC DC 
IFORM A 
+400 


Max. On-State 
Res. @ 25°C 


rs] 
re} 
P ] 
ie} 
© 
< 
-~ 
"~ 
~ 
ww 


a 
| O1 


T2400 


400 


1 FORM A 
& Ring Detector 


Notes: 


° Power MOSFET Photo Voltaic Relays 


tesee . rseresessbanveuronstatinrersetrerrst es a PIEPER IIE IIIT III IDES RIOR heeetviet SEI RIS AIS AS IIE ICE 6 REG creer ESAS Istarenretet tr oreretatnece erererserereneretcreraerecreeererereenn eracsinre parearerersreneneterernatnre PPS IOS 13 pees IS 8 OO a ws wna aes . Ss KS 
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2500 


~ MICROELECTRONIC 
POWER IC RELAYS 


solid-state replacement for miniature electromechanical 
and reed relays. They feature high sensitivity, miniaturization, 
no contact bounce, long operational life, insensitivity to 
external magnetic fields, shock and vibration, and high reli- 
ability inherent with solid state technology. —- 

The relays are housed in a variety of plastic DIP pack- 
ages, including small outline packages available on several 
models and are available with thru-hole and SMT (gull-wing) 
leads, in standard plastic shipping tubes or on tape-and-reel., 


- Max. Load 
Current 
@ 40°C mA 


Nom. Control Min. FOD 
Current Off-State Outline Document 
Res. Ohms 


1.034 
1.038 


1.038 
6.040 
6.040 


Drawing No. 


1,044 
1.037 


“L” suffix denotes load current limiting capacity designed to protect against current transients of lightning surges. 
“P” suffix denotes small outline “Thin-Pak” package designed for type Il PCMCIA card applications. 


Max. Pin Soldering Temp. (10 sec. max.) 


, 


Ambient Temp. Range: Operating 
Storage 


International Rectifier | 
233 Kansas Street, El Segundo, CA 90245 (310) 252-7105 


General Characteristics Values Units 


rasenieweame | mmr | 
Trecesaverenrer 
“C 


7 -40 to +85 


~40 to +100 


Fax-on-Demand (North America): 310-252-7100 
internet: www.irf.com 


Europe: Hurst Green, Oxted, Surrey RH8 9BB, England 


Fax-on-Demand (United Kingdom): 01883-733420 
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International MICROELECTRONIC 
TOR Rectitier POWER IC RELAYS 


SNM rene 
Cece eee 


International Rectifier Photo-Voltaic Relays utilize a unique power inte- Dimension Drawings 
grated circuit termed a BOSFET to form a solid state replacement for sig- eee | 


nal level electromechanical relays. They feature high speed, zero offset 
voltage, low pick-up power, miniaturization, and are widely applied in 
instrumentation, multiplexing, automatic test equipment, thermocouple 


switching and general purpose switching of AC/DC analog and digital 82 (90) | 
signals. The PVI isolators provide a DC output with a 2500VAC isolation = | 
level for driving MOSFETs, IGBTs and serving as an isolated DC bias. mis 3.429 (.135 
3.175 (.125 
a0 | 
Maximum : bros 
Operating On-State 0.558 (022 
Voltage : L 4X 0.381 (.015 
Contact Range i a Op 204019 GIC|BGAAG) 
Configuration V(Pk) 
NOTES: as 
1, DIMENSIONING & TOLERANCE j 
PVR1300 , PER ANSI Y14.5M-1982. i 4 
PVR PVR1301 ' ‘ Fiqure 2. CONTROLLING DIMENSION: INCH. } ‘ 
PVR2300 : ( A 3. DIMENSIONS ARE SHOWN IN 4x 0-1-4X O~) 
2 FORMA | PVR3300 MILLIMTERS (INCHES). 
4. OUTLINE CONFORMS TO JDEC 4x 0.304 (0.12 
| PVR3301 | OUTLINE MS-001AA. 0) 0.04 {008 
PVA1052 ; (5) MEASURED WITH THE LEADS CONSTRAINED TO BE 
PVA1054 ‘' PERPENDICULAR TO DATUM PLANE C. 
(6 ) DIMENSION DOES NOT INCLUDE MOLD PROTRUSIONS. 
eo = : MOLD PROTUSIONS SHALL NOT EX CEED 0.25 (.010). 
PVA | pvaz3s2 5 Figure Figure 1 
1 FORM A | PVA3054 . 2 
PVA3055 9.39 (370 
PVA3324 15.(360) 
PVA3354 } aw, aoe 
6.47 (.255) 
6.23 (.245) 
PVD 1052 
PVD1054 , 
PVD | pv01362 | | eet 
PVD1354 ; ss 
1} FORMA | pyp2352 mn ae l 
PVD3354 “nin. | 0° 10° 5 \ 
4.57 (.180) ax | Bs Ny 
PHOTOVOLTAIC ISOLATOR woube #6 20408) 
"18¢ 
Number | Output | Short Circuit. | Outline FOD ET Taft ax 2858 (020 
Outputs | Volts (DC) | Current (A) Drawing | Document No. ie ; 
- Figure 2 


PVI1050 50/0 10/60 
PVI5080 = : i Figure 2 
PVISOTSR 50m 
GENERAL CHARACTERISTICS 


1.029 
1.041 
| UNITS 


Dielectric Strength Input/Output 1500 1500 and 2500 2500* VRMS 
Min. off state dv/dt @ratedV 26°C] —— 000— ee sec 
Mex. hermelotket wlogs [02 |= |_w 
Output SX 1S a © = LS 
Ambient operating temperature ~-40 to +85 : 
Figure 3 | 
* 4000 VRMS for PV15013R : | 
9.52 (.375) 
| 8.63(.340) F one 7) “], ~ | F 
—f-4-F-1 ti —__t Fy F=4_ F=4 FS ! 6.60 (.260) | 
6.47 (.255) 7.87 (.310) 6.47 (.255) 6.10 (.240) 
h 6.23 (.245) | 7.37 fa 6.23 (.245) b 
== 
Jt ES ~~ ST ae Celt Bx sales 9.52 (.375) 7 
-~| |. 1.65 (.065) ac 1.14 (045) _| i ere 0.39 (.015) 9.28 (365) L 
0.56 (.022) 1-0( 05) 4 0.89 (.035) 1.65 (.065) 4y noe 14 (ove, 
0.46 a 0.55 (.022) tO Bese | Ost (002) | _| ne (08, “ 
ae O42) 3.42 (.135) 
3.42 (.135) " TU TTCT ITT 3-18 6125) aaa, - Lf} 
3.18 (.125) | 204 ( aa q 
| ) [seo 3.18 (125) | ape —| Z 051 (020) ® 
| et 7 
Figure 4 Figure 5 Figure 6 


International Rectifier . Fax-on-Demand (North America): 310-252-7100 
233 Kansas Street, El Segundo, CA 90245 (310) 252-7105 Internet: www.irf.com 


Europe: Hurst Green, Oxted, Surrey RH8 9BB, England Fax-on-Demand (United Kingdom): 01883-733420 
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Peak Cont. Max. Capac. Contact 
Peak Work. Current Between Resis- Expect. Nomi- 
Test Voltage A(RMS) Contacts or Contact tance Operate Release Coil* Mech. Available nal 
Voltage kV DC Model DC/ Contactsto Config- Milli- Time Time Resis- Life Connec- Weight 
kV _60Hz Number 60Hz Ground, pF uration ohms _ ms. ms. tance X 10° tors oz. 
4 3.6 RF41&RF42 12 1.6 N/C 20 10 10 290 1 Solder 1 
4 3.6 RF44 12 1.6 LATCH 12 4 N/A 80 1 Solder 1 
8 7.5 RF5A 12 1.6 N/C 50 8 8 920 10 Solder 1 
8 7.5  RF6A 12 1.6 N/O 50 8 8 920 10 Solder 1 
9 7.0 RF43 12 1.6 LATCH 20 10 N/A 47 1 Solder 1 
10 8.0 RF47 35 1.6 LATCH 4 4 N/A 80 1 Solder 1 
10 8.0 RF4A 30 4.0 N/C 15 18 18 156 1 Solder 2 


8.0 RF4B 30 
8.0 RF72 | 


LATCH 15 18 1 
LATCH 


0 4.0 8 156 1 Solder 2 
0 35 1.6 4 4 4 80 1 Solder 1 
4 35 1.2 4 4 47 


1 
1 
1 


SPST VACUUM FILLED RELAYS 


4 12 RF73 Latch 5 5 Solder 1.5 
15 12 RD5A & RD5B 15 1.0 N/O 10 18 8 265 1 Alloptions 3 
17.5 12 RF83 15 0.8 Latch 20 5 5 47 1 Solder 1 
30 12 RD6A & RD6B 15 1.0 N/C 10 18 8 265 1 Alloptions 3 
33 28 RS8&RS10 75 15 N/O 3 30 10 120 2 Threaded 7 


33 28 RJ8A 110 1.3 N/O 3 18 8 120 2 Threaded 10 
4 28 RJ10A 110 1.3 N/C 3 18 8 120 10 Threaded 10 


4 2.0 RFID & RF1E 8 2.0 SPDT 50 8 8 920 1 Solder 1 
5 3.6 RF60 12 2.0 LATCH 20 10 N/A 47 1 Solder 1 
5 3.6 RF61 12 2.0 SPDT 20 10 N/A 47 2 Solder 1 
5 3.5 RJA 18 2.5 SPDT 10 8 8 335 1 Solder 1 
9 2.5 RJ1H 3 N/A SPDT 30 6 6 335 1 Solder 1 
9 7.0 RF62 2 1.6 SPDT 20 10 10 290 1 Solder 1 
9 7.0 RF63 | 12 1.6 LATCH 20 10 10 290 1 Solder 1 
15 12 RB1H&RBtJ 15 1.0 SPDT 12 18 9 265 1 Alloptions 3 
15 12 RJ2B & RJ2C 50 1.0 SPDT 12 18 9 270 1 Solder 3 
15 12 RJ4B 50 1.0 SPDT 12 18 9 270 1 Solder 3 
18 12 RB1D&RBIE 15 1.0 SPDT 12 18 8 265 1 Alloptions 3 
20 15 RF10B 75 1.8 SPDT 12 30 10 225 1 Solder 16 


SPDT 


30 25 RE6B All options 
SS) i 


25 2.5 12 25 10 120 1 7 
5 
BA se @ie@res 0 ~~~ —COPOT to =O Coptions 6 
me 22 20 RB2A 20 2.5 DPDT 10 20 10 225 1 Alloptions 8 
ee 15 RB4 15 2.5 4PDT 10 45 10 131 2  Alloptions 16 
» 10 80 RG1H 12 N/A SPDT 500% 6 6 335 A Solder 1 
Jennings Technology Corporation 10 65 RG1HG 10 NIA SPDT 100* 6 6 17(b,c) 2  Flyorwire 1 
970 McLaughlin Ave. 12 10 RGF62A 10 N/A SPDT 1000** 10 10 290 .1(d) Flyorwire 3 
San Jose, CA 95122, U.S.A. 14 7.5 RGD6 30 N/A DPDT 1000** 20 20 18(b,c) .1(d) Flyorwire 11 
Phone: (408) 292-4025 20 18 RGD1 N/A N/A DPDT 1000** 17 17 52(b) 1 Solder 16 
Fax: (408) 286-1789 50 40 RGH5 10 N/A SPDT 1000** 20 15 167 5  Flyorwire 12 
URL: http://www.jenningstech.com 70 70 RGH3 15 N/A N/C 1000** N/A 15 24 (b) Sol/screw 16 


(a) = lower contacts (b) = intermittent duty (c) = 12 VDC coil (d) = rated load life 
* 26.5 VDC operate at 25° (other coil voltages available) ** 28 VDC, 1 Amp 


Connector Options Connector Description 


Standard - no contact hardware. 
‘N300 Nickel tabs are optional on all glass body relays. 
N400 Heavy duty screw type connectors are optional in place of N300 connectors. 
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Max. Capacitor 
Interrupt Discharge 
AC Decaying to 
Operate Cont. Current Qin 200 Contact Actuator Close Break Approx. 
Voltage Current Amps Microsec. Configur- Voltage Time Time Weight 
Model Number Peak kV Amps RMS KA Peak ation Volts ms. ms. Lbs. 


RP101F4903D21B20 
RP101F4904D21B20 


30 200 DC N/A 


RP101F4304D26B20 
RP103F4304D26B20 


200 DC 
200 RMS 


N/A 
2000 


RP103F4903D21B20 
RP103F4904D21B20 


200 RMS =. 2000 


RP901K4903D21B30 
RP901K4904D21B30 


N/A 


RP900K4601D26B30 
RP900K4602D26B30 


400 DC 4000 


RP900K4903D21B30 
RP900K4904D21B30 


400 RMS 4000 at 
13 kV 


GENERAL PURPOSE CONTACTORS 


RT1G4201C22A10 20 230 AC 
RT1G4202C21A10 N/C 115 VAC 60 30 
50/60 


RT5C4202A21A10 30 N/C 115 AC 60 30 


Con- Actual- Auxil. 
Con- tact Con- Con- ing Contacts Ap- 

Peak tact Resist- tact tact Contact Voltage Rating Ex-_ proxi- 

Operate Current ance Capaci- Induc- Con- Open Close orAir Volt& pected mate 

Voltage 32 MHz Ohms tance tance figura- Time Time Pres- Current Mech Wt. 

Model Number 32MHz RMS Max. pF Nh tion ms. ms. sure RMS Life Lbs. 


RT224070A31NB 5° 25 .0005 2.5 N/A Latch 230 FormC 2.5X 
Solenoid Operated VAC 230/15 ~=—- 10° 


12 


RP233D1585 
Air Operated 


40+5 
psig 


N/A 1X 


RF22-D2488 
Air Operated 


20 +10 
psig 


N/A 


RF20B1586 3545 


psig 


N/A 


Operate Cont. Interrupt Expected Approx. 
Voltage Current Current Mech.Life Actuator Interrupt Aux. Weight 
Model Number VoltsRMS 60Hz ARMS Min. Voltage Time Contacts __ Lbs. 


RP151B4541X44R20 600 250 2000 2.5X10° 265VDC Less than DPDT 
RP151B4541X46R20 100 VDC 2cycles 115/230 
VAC 


Jennings Technology Corporation 
970 McLaughlin Ave. 
San Jose, CA 95122, U.S.A. 
Phone: (408) 292-4025 
Fax: (408) 286-1789 
URL: http://www.jenningstech.com 


RP173-2310-00 


450 1 X 10° 


115 VAC Less than 
50/60 2 cycles 2N/C 
110 VDC 


RP173-2311-00 7200 450 6000 1X 10° 230 VAC Less than 3 N/O 67 
220 VDC 2 cycles 2N/C 


~ 3-PHASE CONTACTORS 


RP133-2332-00 450 1 X 10° 115 VAC Less than 


50/60 2 cycles 2N/C 
110 VDC 


* Higher voltage ratings are available at lower frequencies. 


ere RR oe ee eS a a EO ee 
EEM 1999 See us on the World Wide Web at http://eemonline.com Be1363 


4500 | RELAYS | 4500 


50 Ohms Impedance 


PS ee eS ee ae) z 

Power Fre- Cross-__inser- Coil* Contact Aux. Operate 
Rating quency talk db tion Resist. Con- Con- Contact Time*** Wt. 
CWinKW Range Isola- Lossdb Ohms + figura- nector Position ms. Lbs. 


Model Number 30 MHz MHz VSWR tional Max. 10% tion Size Indicator Max. Nom. 


GENERAL TRANSMITTER/RECEIVER SWITCH 


RC41E6000K440 3 0-500 1.1:1 30@ A 265 SPDT C None 25 0.9 
Max. to 300 : 
300 MHz 
MHz 


RC43E6050H440 5 0-500 1.1:1 30@ A 265 SPDT LC None 25 3.3 


VACUUM COAXIAL RELAYS 


Max. to 300 
300 MHz 


MHz 


= CROSS OVER TYPE / 4-PORT: 2 INPUT, 2 OUTPUT 


RC53A6300K24B =. 2.25 0-600 14:1 75@. (1 19 Transfer N + DPDT 30 2.8 


connector Max. to 30 + 15% 
limited 300 MHz 
. MHz 


RC54A6325H24B 7.5 0-400 11:1 5@ 41 19 Transfer LC DPDT 30 6.4 


Max. to 500 + 15% 
300 MHz 
MHz 


1 5/8” LINE SIZE 


RC5A5101A24B 25 0-100 1.05:1 70@ .02 Open SPST 15/8” DPDT 30 1.8 
Max. to 30 19.9 

60 MHz Close 

MHz 


RC6A5126F 14B SPDT 1 5/8” 


(Latch) 


3 1/8” LINE SIZE 


sais : RC10C5227A24B 90 0-100 1.05:1 65@ 02 Open SPST 31/8” DPDT 30 3.8 
: Max.to 30 20.3 

60 MHz Close 

18.7 


RC21A5500F14B 48 SPDT 3 1/8” 


(Latch) 


MHz 
SWITCH ASSEMBLY 
RC265552G24F 90 0-600 1.1:1 60@  .01 19 SPDT 31/8” DPDT 50 14 
2 MW Max. to 30 (Latch) 
Peak** 400 MHz 
Special MHz 


Jennings Technology Corporation 
970 McLaughlin Ave. 
San Jose, CA 95122, U.S.A. 
Phone: (408) 292-4025 


order 


ATTENUATOR 


: RC275576G24F 90 0-600 1.1:1 60@ 01 19 SPST 31/8" DPDT 50 13 


2 MW Max. to 30 (Latch) 
Fax: (408) 286-1789 | son ae Mee 
URL: http://www. jenningstech.com order 


* 26.5 VDC Actuating Voltage Note: This power rating is for the frequency at which the relay is 


* * Power rating applies when connecting line pressurized most commonly used. The power rating for any point in the 
45 PSIA Dry Air or 31 PSIA Dry Nitrogen. frequency range of the unit other than that shown may be 
* * * Faster operate times can be obtained on most units by obtained by consulting factory. 


coil pulse circuits. Information available from factory. 
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LEAGH INTERNATIONAL Quick Reference Guide 


Leach products have been setting the standards in both technology and reliability for more than 70 
years. Our products are aboard virtually every major U.S. airborne and commercial program involving air- 

CORPO RATION craft, missiles, satellites and space launch vehicles as well as submarines, ship, tanks 
and ground vehicles This guide describes our relay product line ranging from 5 amp dry circuit sub- 
miniatures to 400 amp power contractors, time delay and solid state relays. 


SUBMINIATURE RELAYS 


LEAGH® INTERNATIONAL 


NORTH AMERICA 


6900 Orangethorpe Ave. 

P.O. Box 5032 

Buena Park, CA 90622-5032 
(714) 739-0770 

FAX (714) 670-1145 


LEACH SERIES: D,E F250, GP5, GP2 GP52, GP4 F600 
1 Amp 2 Amp 2 Amp Low level to 10 Amp 
2 PDT 2 PDT 4 PDT 6 PDT 
Non-Latch & Latch Non-Latch & Latch Non-Latch & Latch Non-Latch & Latch Non-Latch 


MEET THE REQUIREMENTS OF: MIL-R-39016/48 MIL-R-3901 6/34 MIL-R-39016/6 MIL-R-39016 MIL-R-6106/8 
MIL-R-39016/47 CECC16101/023 CECC16205 CECC16101/033 CECC16101/020 
CECC16101/025 $CC3601/012 9C€3601/003 
CECC16101/026 $CC3602/019 SC€3602/003 


ELECTRICAL DATA 


Nominal Contact Voltage 28 VDC 115 VAC 28 VDC 115 VAC 28 VDC 115 VAC 
60-400 Hz 60-400 Hz 400 Hz 


Contact Rating in Amps 
Load 
Resistive 
Inductive 
Motor 


0.75 N/A 
N/A N/A N/A N/A 
Lamp 


N/A N/A N/A N/A ~ N/A N/A 2 2 | 
Coil Voltage 5 to 28 VDC 5 to 28 VDC 5 to 60 VDC 6 to 48 VDC 6 to 110 VDC 


Pt foe ft fot fot 


ENVIRONMENTAL DATA 
30 30 30 30 
70-3000 Hz 70-3000 Hz 75-3000 Hz 75-3000 Hz 
100 / 6 MS 50/6 MS 


Shock, G 10/6MS 100/6 MS 
<0.56 0z. (16 g.) <3.054 072. (95 g.) 


MECHANICAL DATA 
0.807 x 0.807 x 0.409 1.484 x 1.024 x 1.012 


0.5 * N/A 


Operate Time (MS) 


30 
70-3000 Hz 


Sinusoidal Vibration, G 


20 
70-3000 Hz 


100/6 MS 


<0.354 02. (11 g.) 
0.413 x 0.811 x 0.409 


Weight, 0z./grams, Max. <0.64 02. (2 g.) 


0.346 x 0.575 x 0.169 


<0.129 oz. (4 g.) 
0.236 x 0.504 x 0.409 


Dimensions, in., Max. 
LxWxH 


Sockets Available: 


2 terminal types 4 mounting styles 8 mounting styles 3 mounting styles 4 mounting styles 
surface mounting 4 terminal types; 3 terminal types; 3 terminal types 4 terminal types 
space qualified GPS & GP2 
space qualified 
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LEACH SERIES: Y, YL, YA XC, XCL YC, YCL, YCA J, JA, JL 
SERIES Ill DESIGN SERIES Ill DESIGN SERIES Ill DESIGN SERIES Il! DESIGN BALANCED FORCE DESIGN 
Low level to 5 Amp Low level to 5 Amp Low level to 10 Amp Low level to 10 Amp Low level to 12 Amp 
4 PDT 3 PDT 2 PDT 
Non-Latch & Latch Non-Latch & Latch Non-Latch & Latch Non-Latch & Latch Non-Latch & Latch 


DESIGNED TO: 
APPLICABLE MS NUMBER(S): 


MIL-R-83536 
M83536/1, 2, 3, 4 


MIL-R-83536 
M83536/5, 6, 7, 8 


MIL-R-6106 
N/A 


MIL-R-83536 
M83536/21, 22, 23, 24 


MIL-R-83536 
M83536/9, 10, 11, 12, 13 


ELECTRICAL DATA 


Contact Rating (Amps): 
28 VDC: 
Resistive 
Inductive 
Motor 
Lamp 
115/220 VAC, 400 Hz, 30, 
(Case Grounded) 


Same as DC except inductive) Same as DC except inductive} Same as DC except inductive) Same as DC except inductive 
is 5 amp and motor is is 5 amp and motor is _ is 10 amp is 8 amp 
3 amp 3 amp 


same as DC rating except 
resistive is 10 amp 


Nominal Coil Voltage(s): 


DC Non-Latch 6/12/28/48 VDC 6/12/28/48 VDC 6/12/28/48 VDC 6/12/28/48 VDC 6/12/28/48 VDC 

DC Latch 6/12/28 VDC 6/12/28 VDC 6/12/28 VDC 6/12/28 VDC 6/12/28/48 VDC 

AC Coil 28, 115/200 VAC 28, 115/200 VAC 28, 115/200 VAC 28, 115/200 VAC 
50-400 Hz 50-400 Hz 50-400 Hz 90-400 Hz 


Coil Resistance(s) Ohms: 


C Non-Latch 30/125/500/1600 25/100/400/1275 25/125/500/1600 25/100/400/1275 20/80/320/1000 
DC Latch 43/182/730 37/148/600 730 600 38/150/600/1600 
AC Coil, Current, | Max. .100/.040/.024 .120/.040/.028 .120/.040/.028 .240/.040/.024 


Operate Time, Max. (MS): 
DC Non-Latch 

DC Latch 

AC Coil 


Release Time, Max. (MS): 
DC Non-Latch 

DC Latch 

AC Coil 


Bounce Time, Max. (MS) 


ENVIRONMENTAL DATA 


Sinusoidal Vibration, G 30 30 30 30 30 | 
70 to 3000 Hz 70 to 3000 Hz 70 to 3000 Hz 70 to 3000 Hz 70 to 3000 Hz 


MECHANICAL DATA 
Weight, 0z./grams, Max. .56 02. (16 g.) 1.06 02. (30 g.) .56 0z. (16 g.) 1.09 02. (31 g.) 1.40 02. (40 g.) 


bhp 
= 
o> o>) 
> 

ek eek 
o1 01d 
a ae 
noe 


Dimensions, in., Max. 0.810 x 0.410 x 0.640 0.810 x 0.810 x 0.640 0.810 x 0.410 x 0.640 0.810 x 0.810 x 0.640 DC: 1.025 x 0.525 x 1.010 
LxWxH AG: 1.025 x 0.525 x 1.125 


Sockets Available: 
Non-Latch DC Coil S0-1064-001 S0-1066-001 S0-1064-10425 S0-1065-001 S0-1049-8309 
Latch DC Coil $0-1064-003 S0-1066-003 S0-1064-10534 S0-1065-003 S0-1055-8690 


Non-Latch AC Coil S0-1064-10444 S0-1066-10385 N/A $0-1065-10392 S0-1049-8772 
28 VAC Coil S0-1064-10445 S0-1066-10386 S0-1065-10393 S0-1055-8774 


5 mounting styles 5 mounting styles 5 mounting styles 5 mounting styles 5 mounting styles 
4 terminal types 3 terminal types 4 terminal types 3 terminal types 4 terminal types 
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LEACH SERIES: 


JC, JCA, JCL; JS, JSA 


KC, KCA, KCL KD, KDA, KDL 
LANCED FORCE DESIGN 


K, KA, KL | KM 
BALANCED FORCE DESIGN | BA BALANCED FORCE DESIGN | BALANCED FORCE DESIGN | BALANCED FORCE DESIGN 


Low level to 12 Amp Low level to 25 Amp Low level to 25 Amp Low level to 25 Amp 50 Amp 
4 PDT 1 PDT 3 PDT 3 PST/NO, 2 amp 1 PDT Aux 1 PST/DB 
Non-Latch & Latch Non-Latch & Latch Non-Latch & Latch Non-Latch & Latch Non-Latch & Latch 


DESIGNED TO: 
APPLICABLE MS NUMBER(S): 


MIL-R-83536 
M83536/15, 16, 17, 18, 19 


MIL-R-6106 


Non-Latch: M6106/19 
Latch: M6106/20 


MIL-R-6106 


Non-Latch: MS27743 
Latch: MS27742 


MIL-R-6106 


Non-Latch: M6106/13 
Latch: M6106/12 


MIL-R-6106 
N/A 


ELECTRICAL DATA 


Contact Rating (Amps): 
28 VDC: 
Resistive 25 25 50 
Inductive 12 12 15 
Motor 10 10 30 
Lamp ) 5 15 
115/220 VAC, 400 Hz, 3, Same as DC rating except | Same as DC N/A Same as DC except inductive |Same as DC except inductive N/A 
(Case Grounded) resistive is 10 amp rating See Note is 15 amp is 15 amp 
(see notes) 


Nominal Coil Voltage(s): 


DC Non-Latch 6/12/28/48 VDC 6/12/28/48 VDC 6/12/28/48 VDC 6/12/28/48 VDC 6/12/28 VDC 
DC Latch 6/12/28/48 VDC 6/12/28/48 VDC 6/12/28/48 VDC 6/12/28/48 VDC 6/12/28 VDC 
AC Coil 28, 115/200 VAC 28, 115/200 VAC 28, 115/200 VAC 28, 115/200 VAC N/A 
50-400 Hz 50-400 Hz 50-400 Hz 50-400 Hz 

Coil Resistance(s) Ohms: 
DC Non-Latch 18/70/290/890 20/80/320/1000 18/70/290/890 18/70/290/890 18/70/290 
DC Latch 28/112/450/1500 38/150/600/1600 28/112/450/1500 28/112/450/1500 28/112/450 
AC Coil, Current, | Max. .120/.040/.028 .100/.040/.024 .120/.040/.028 .120/.040/.028 

Operate Time, Max. (MS): 
DC Non-Latch 
DC Latch 
AC Coil 

Release Time, Max. (MS): 
DC Non-Latch 15 10 15 15 15 
DC Latch N/A N/A N/A N/A N/A 


AC Coil 


50 50 50 
ENVIRONMENTAL DATA 


50 
ee 7 
Sinusoidal Vibration, G 30 30 30 30 30 
70 to 3000 Hz 70 to 3000 Hz 70 to 3000 Hz 70 to 3000 Hz 70 to 3000 Hz 


MECHANICAL DATA 


Weight, 02./grams, Max. DC: 2.5 oz. (71 g.) 1.6 oz. (45 g.) 3.0 02. (85 g.) 3.0 02. (85 g.) 3.0 02. (85 g.) 
AC: 2.7 02. (77 g.) 

Dimensions, in., Max. 1.025 x 1.025 x 1.010 DC: 1.015 x 0.515 x 1.000 1.025 x 1.025 x 1.010 1.025 x 1.025 x 1.010 

LxWxH AC: 1.015 x 0.515 x 1.125 


Sockets Available: 
Non-Latch DC Coil S0-1048-8308 S0-1063-9033 S0-1057-8912 S$0-1059-8914 N/A 
Latch DC Coil S0-1056-8691 S0-1063-9036 S0-1058-8913 S0-1060-8915 N/A 
Non-Latch AC Coil S0-1048-8776 S0-1063-9034 S0-1062-8917 S0-1061-8916 N/A 
28 VAC Coil S0-1048-8779 N/A N/A N/A N/A 


5 mounting styles 4 mounting styles 5 mounting styles 5 mounting styles Special models available; 
3 terminal types 4 terminal types 3 terminal types 3 terminal types contact factory for auxiliary 
Special models available. Same design as KC series | contacts and additional 
JS, JCA & JCL @ 50 ADC - with added auxiliary pole | information 
& 80 amp 400 Hz over 


load. 

JS/JSA only designed to 
switch 115 VAC, 60 Hz . 
case grounded; JS has 20 
amp overload capabilities 
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LEACH SERIES: 9123 9124 9125 9207 9213 
25 Amp 50 Amp 50 Amp 25 to 100 Amp 25 to 100 Amp 
3 PST/NO DB 3 PST/NO DB 3 PDT-CO DB 3 PST/NO DB 3 PST/NO, 4 PST/NO, 
6 PST/NO DB 4 PSTN vata P/NO, 2 P/NO, 2 P/NC DB 
2 


MIL-R-6106 


DESIGNED TO: MIL-R-6106 MIL-R-6106 MIL-R-6106 


MIL-R-6106 


APPLICABLE MS NUMBER(S): MS27997 


ELECTRICAL DATA 
Contact Rating (Amps): 


28 VDC: 
Resistive 
Inductive 
Motor 
Lamp 


115 VAC, 400 Hz, 30: 
Resistive 
Inductive 
Motor 
Lamp 


115 VAC, 50/60 Hz, 30: 
Resistive 
Inductive 
Motor 
Lamp 


MS27222 DESC Spec 84192 


Resistance, Ohms +10% 
@ 25°C for 28 VDC 


Nominal Coil Voltage(s) 28 VDC 28 VDC 28 VDC 
115 VAC, 400 Hz 115 VAC, 400 Hz 115 VAC, 400 Hz 115 VAC, 400 Hz 115 VAC, 400 Hz 
115 VAC, 60 Hz 115 VAC, 60 Hz 115 VAC, 60 Hz 115 VAC, 60 Hz 115 VAC, 60 Hz 


Operate Time, Max. (MS): 
AC Coils 
DC Coils 


Release Time, Max. (MS): 
AC Coils 
DC Coils 


Bounce Time, Max. (MS) a 


ENVIRONMENTAL DATA 


Sinusoidal Vibration, G 15G 15G 15G 10 G 
| 15 to 1500 Hz 55 to 1500 Hz 70 ee ee 1500 Hz oan Sat to 500 Hz 55 Z ae Hz 


MECHANICAL DATA 


Weight, 0z., Max. 


Dimensions, in.; Max. 
LxWxH 


2 


46.4 oz. 
6.21 x 3.80 x 2.70 


20 oz. 
3.73 X 3.305 x 2.50 


20 oz. 
3.73 x 3.305 x 2.50 


3.63 X 3.62 x 2.875 4.22 x 4.23 x 4.53 | 


Auxiliary 5 amp contacts Auxiliary 5 amp contacts Auxiliary 5 amp contacts Unsealed rotary, 1,2,3 and | Sealed rotary, 1, 2,3 and 4 
available. available. . available. 4 pole; auxiliary contacts pole; auxiliary contacts from 
[7] 440 Vac 60 Hz delta 440 Vac 60 Hz delta 440 Vac delta from 9 to 25 amps available} 5 to 25 amps available 


ratings available ratings available 60 Hz ratings available 440 Vac 60 Hz 440 Vac 60Hz . 
wye/delta rated wye/delta rated 


400 BAS 
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LEACH SERIES: 5030 TO 5120 SERIES H, HT SERIES HC, CENTER-OFF SERIES HL, HLT 79 THRU 509 SERIES 
30 to 120 Amp. 60 Amp OAmp | 60 Amp 80 to 500 Amp 
3 PST/NO DB 3 PST, 3 PDT, 1 PDT-DB 3 PDT-NO 3 PST, 3 PDT, 1 PDT-DB 1 PST/NO DB 
Magnetic Latch 1 PDT-NO DB Permanent duty 


DESIGNED TO: 
APPLICABLE MS NUMBER(S): 


MIL-R-6106 


MS27751 
M6106/26 and 43 


MIL-R-6106 
MS27750 


MIL-R-6106 
MS27749 


MIL-R-6106 


AIR 7304 
AIR 8456 B 


AIR 7304 
_ AIR 8456 B 


ELECTRICAL DATA. 


Contact Rating (Amps): 


28 VDC: 
Resistive 
Inductive 
Motor 
Lamp 


115 VAC, 400 Hz, 30: 
Resistive 
Inductive 
Motor 
Lamp 
115 VAC, 50/60 Hz, A: 
Resistive 
Inductive 
Motor 
Lamp 


Resistance, Ohms +10% 
@ 25°C for 28 VDC 


7/112 to 4/82 6 VDC, 12Q; 12 VDC, 50Q; | 6 VDC, 12Q; 12 VDC, 50Q; | 6 VDC, 12Q; 12 VDC, 50Q; 7.2/280 to 
28 VDC, 20002; 115 VAC, 28 VDC, 200Q 28 VDC, 2000 
.090 Amp 115 VAC, .100 Amps 
28 VDC 6, 12, 28 VDC 6, 12, 28 VDC 6, 12, 28 VDC 
115 VAC, 400 Hz 115 VAC, 400 Hz 115 VAC, 400 Hz 
115 VAC, 60 Hz 115 VAC, 60 Hz 115 VAC, 60 Hz 


50 35 
90 35 
80 80 20 
25 29 


Nominal Coil Voltage(s) 


Operate Time, Max. (MS): 
AC Coils 
DC Coils 


Release Time, Max. (MS): 
AC Coils 
DC Coils 


Bounce Time, Max. ( (Ms) 


ENVIRONMENTAL 77" 


Sinusoidal Vibration, G 10G 10G 10G 10G 
5 to 2000 Hz 70 : ae Hz 70 to 2000 Hz 70 to 2000 Hz 5 to 2000 Hz 


MECHANICAL DATA 


N/A 


Weight, oz., Max. 16 to 35 07. 14 oz. 150z, | 15 oz. 7.2 to 38 02. 
Dimensions, in., Max. 3.15 x 3 x 2.54 to 2.5 diameter x 3.13 2.50 diameter x.3.13 2.50 diameter x 3.13 3.26 X 1.9 x 1.42 to 
LxWxH 41x4x 3.4 4.76 X 2.75 x 2.46 


1NO + 1NC HT (power transfer model); | Gasket sealed models HLT (power transfer model); | 1NO + 1NC 

Auxiliary 5 amp contacts auxiliary 5 amp contacts available auxiliary 5 amp contacts Auxiliary 5 amp contacts 
available; dust proof and gasket sealed models 30 amps for AC coil and gasket sealed models | available; dust proof 
enclosure available +20% @ 25°C available enclosure 
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Z, ZG, ZJ SERIES _ZL SERIES 


LEACH SERIES: ZC, CENTER-OFF CC0202P SERIES W, WC, WL SERIES 
100 Amp 120- 200:Amp 120 to 200 Amp 200 Amp 250 to 275 Amp 
3 PDT-NO, 1 PDT/NO DB 3 PDT, 3 STD: 3 PST, 3 PDT, 1 PDT-DB 1 PST/NO DB 1 PDT-DB, 3 PST/NO 
: SPDT-D Magnetic Latch Permanent duty 1 PST/NO-DB, 1 PST/NC-DB 
SPST/NO-DB, SPSTINC-DB bus bar mounting 


MIL-R-6106 


AIR 7304 
AIR 8456 B 


DESIGNED TO: MIL-R-6106 


APPLICABLE MS NUMBER(S): 


MIL-R-6106 MIL-R-6106 MIL-R-6106 


ELECTRICAL DATA 


Contact Rating (Amps): 


28 VDC: 
Resistive 200 
Inductive . 
Motor 100 
Lamp 


115 VAC, 400 Hz, 30: 
Resistive 
Inductive 
Motor 
Lamp 


115 VAC, 50/60 Hz, A: 
Resistive 
Inductive 
Motor 
Lamp 


Resistance, Ohms +10% 6 VDC, 9. 30; 12 VDC, 38Q; | 6 VDC, 7Q; 12 VDC, 28Q; | 6 VDC, 10Q; 12 VDC, 40Q; 7.2/200 
@ 25°C for 28 VDC . 1 28 VDC, 1500/1]: 115 VAC,| 28 VDC, 113Q: 115 VAC, 28 VDC, 163Q [4] 
0.9 Amp 12 Amp 


(W) 90Q; (WL) 9.8; 
(WC) 1002 [2] 


Nominal Coil Voltage(s) , 6, 12, 28 VDC 6, 12, 28 VDC 6, 12, 28 VDC 28 VAC 28VDC 
115 VAC, 400 Hz 115 VAC, 400 Hz 115 VAC, 400 Hz 115 VAC, 400 Hz (W/WC) 
115 VAC, 60 Hz 115 VAC, 60 Hz 115 VAC, 60 Hz 28 VDC Suppressed (W/WC) 


Operate Time, Max. (MS): 
AC Coils 
DC Coils 


Release Time, Max. (MS): 
AC Coils 
DC Coils 


60 
60 
80 40 N/A 125 
40 40 N/A 20 40 


99 ae +000 Hz 55 oe 500 Hz 5 to 2000 Hz 60 to ee Hz 
30/11 MS 


MECHANICAL DATA 
Weight, oz./bs., Max. | 


Dimensions, in., Max. 
LxWxH 


4.5 Ibs. 
4.625 x 5.56 x 4.10 


32 02. to 43.2 oz. 
3.65 diameter x 4.28 


32 02. to 43.2 02z. 
3.65 diameter x 4.28 


2.0 to 2.75 Ibs. | 
3.65 diameter x 4.28 


3.1 X 1.42 x 3.13 


Gasket sealed and mag- Auxiliary 5 amp contacts [T+ +20% @ 25°C. 2NO + 2NC Auxiliary 8 amp contacts 
netically latched versions | and other configurations Auxiliary 5 amp contacts | Auxiliary 2 amp and low available 
available available; gasket sealed available level contacts available; WL Magnetic Latch, WC 
+20% @ 25°C models available dust proof enclosure. ’ Center-Off versions 
May be associated with +20% @ 25°C 


a Hall current sensor 
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LEACH SERIES: A, AJ SERIES 52040 M4 SERIES 1009-1 SERIES REHL SERIES 
300 to 400 Amp 400 Amp 1000 Amp 15 to 65 Amp 
1 PST/NO DB 1 PST/NO DB 1 PST/NO DB 1 PST-DB, 3 PST, 3 PDT 
Remote circuit Intermittent duty 
breaker contactor starter contactor 


DESIGNED TO: 
APPLICABLE MS NUMBER(S): 


MIL-R-6106 
MIL-R-6106/33 


MIL-R-6106 


AIR 7304 
AIR 8456 B 


MIL-R-6106 MIL-R-6106/MIL-C-83883 


ELECTRICAL DATA 


Contact Rating (Amps): 

28 VDC: 
Resistive 300/400 1000 
Inductive 100/150 
Motor 250/250 
Lamp N/A 

115 VAC, 400 Hz, 30: 
Resistive N/A 
Inductive N/A 
Motor N/A 
Lamp N/A 

115 VAC, 50/60 Hz, A: 
Resistive N/A 
Inductive N/A 
Motor N/A 
Lamp N/A 


6 VDC, 402; 12 VDC, 1522; 
28 VDC, 60 


Resistance, Ohms +10% 
@ 25°C for 28 VDC 


Nominal Coil Voltage(s) 


6, 12, 28 VDC 28 VDC 28 VDC 28 VAC 
115 VAC, 400 Hz 


N/A 


Operate Time, Max. (MS): 
AC Coils 


DC Coils 35 30 


Release Time, Max. (MS): 
AC Coils 
DC Coils 


N/A 
15 see note 


ENVIRONMENTAL DATA 


Sinusoidal Vibration, G 10 G, 70 to 500 Hz 10G 10G 10G 
5 G, 500 to 2000 Hz 5 to 2000 Hz 5 to 2000 Hz 55 to 2000 Hz 
MEC HANICAL DATA 


Weight, 0z./Ibs., Max. 1.75 Ibs. 39 02. 49 7. 


Dimensions, in., Max. 3.90 x 3.64 x 2.80 4.1x 4.1 x 3.66 5.28 X 3.15 x 2.45 3.69 x 3.25 x 4.26 
LxWxH 


_ Ls 


‘Auniliary 5 amp contacts available | |? t trip curve according to 1NO + 1NC Auxiliary 5 amp contacts available. 
customer requirement Auxiliary 5 amp contacts available; | [1] Current sensing with remote 


dust proof enclosure control capability 
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SPECIFYING A FIXED TIME DELAY PERIOD 


LEACH and the Military identify the time delay period in the same manner. A four-digit dash airiber Specifics the delay od in milliseconds. The first 
three'numbers are significant figures while the fourth indicates the number of zeroes to follow the first three. 


Examples: -1001 = 1,000 milliseconds (1 second) 
. ~2502 = 25 ,000 milliseconds (25 seconds) 


5000 500 milliseconds (0.5 seconds) 
ae a of a repeat cycle timer (flasher), a similar method is used. The dash number indicates the length of each cycle. (Note: each cycle is 50% on, 
00 


Examples: -2500 = 250 milliseconds cycle or 4 cycles/sec. 
| ~—1001 = 1,000 milliseconds cycle or 1 cycle/sec. 
-—6002 = 60, 000 milliseconds cycle or 1 cycle/min. 


USE AND SELECTION OF ADJUSTABLE TIMERS 


Adjustable timers are useful in system prototyping or breadboard circuits where the precise time pacing period is ninowni: By the use orl an eden 
resistor, these devices:are adjustable over a specific DECADE RANGE. Although any decade range within the overall timing range can n be supplied, the 
following ranges are offered as standards: 


0.1 to 1 seconds (Specify -1001) 
1.0to10seconds (Specify —1002) 
5 to 50 seconds (Specify -5002) 
50 to 500 seconds (Specify -5003) 


Note from the above that in specifying a decade range, the four-digit dash number indicates the high or upper limit of the desired decade range. 
The formula below provides the proper resistance value to achieve the desired time delay: 


Rot = (F- 1) 100,000 Ohms Where: Ret = External resistance value (Ohms) 
T, = Desired time in seconds 
To = Minimum time (low end of the decade range) in seconds 
As an example, if using a 5 to 50 second adjustable timer and a 30 second delay is desired, the calculation is: 


ee (2 2 ) 100,000 or Rex; = 500 K Ohms 
Recommended resistors IAW MIL-R-55182 4% WATT, 1% (RNC6OHXXXXFS). 


QPL CROSS REFERENCE MILITARY P/N TO LEACH P/N 


Military P/N Leach P/N i Operation Mode | U gaeaiae 


M83726/3) TD-1150/1151 Delay On Operate — Fixed Time 10A, 2PDT 0.1 to 300 
M83726/40) TD-1160/1161 Delay On Release — Fixed Time 10A, 2PDT 0.1 to 300 
M83726/12 TD-1369 Delay On Release — Fixed Time 10A, 4PDT 0.1 to 300 
M83726/14 TD-1370 Delay On Operate — Fixed Time 10A, 4PDT 0.1 to 300 
M83726/20 TD-1435 Delay On Operate — Fixed Time 250MA, SPST 0.05 to 500 
M83726/21 TD-1436 Delay On Operate — Adjustable 22] 250MA, SPST 0.05 to 500 
M83726/22 TD-1412 Repeat Cycle Timer (Flasher) 250MA, SPST 1-600 cycles/min. [3] 
M83726/23 TD-1505 “True” Delay Oni Release — Fixed 10A, 4PDT 0.1 to 75 
M83726/24 TDH-1609 | Delay On Operate — Fixed Time 150MA, SPST 0.05 to 500 
M83726/25 TDH-1610 Delay On Release — Fixed Time 150MA, SPST 0.05 to 500 
M83726/28 TDH-8050/8051 Delay On Operate — Fixed Time 10A, 2PDT 0.1 to 6008) 
M83726/29 TDH-8070/8071 Delay On Release — Fixed Time 10A, 2PDT 0.1 to 6008) 
M83726/30 TDH-8060/8061 Delay On Operate — Adjustable 10A, 2PDT 0.1 to 600 
M83726/31 TDH-8080/8081 Delay On Release — Adjustable 10A, 2PDT 0.1 to 6006) 


[© Slash sheets 1, 2, 3 & 4 to MIL-R-83726 have been officially cancelled. DLA specified replacements: /28 replaces /1 and /3 and /29 replaces /2 and /4. 
Replacement units are smaller and lighter but are electrically and physically compatible with inactivated units. 


[2] All adjustable timers use external resistor (not supplied) to adjust timing range. 
[3] Each cycle 50% on, 50% off. 
[4] “True” time delay on release requires no external power during timing period. 


[3] Timing ranges above 500 seconds not MIL qualified. 
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4500 RELAYS 4500 


LEACH INTERNATIONAL 


CORPORATION TIME DELAY RELAYS 


P.O. Box 5032 

6900 Orangethorpe Ave. 

Buena Park, CA 90622-5032 

(714) 739-0770 

FAX: (714) 739-1713 @ TWX: 910-596-2867 


810 x .410 
x 310 


05 oz. 


1 TO 600 
CYCLES/MIN 


1.025 x 1.025 
x 1.010 


25 OZ. 


1.025 x .525 
x 1520 


19 oz. 


1.025 x 1.025 
x 1.500 


30 02. 


1.531 x 1531 
x 2.340 


10.0 02. 


2.062 x 2.062 
x 1810 


12.0 oz. 


F TO 
TD-1505 
‘ ‘TRUE’ 15 
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4500 3 


RELAYS: 450 


(IN LINE EL 


QUALITY 


RELAYS 


TYPICAL 
DIMENSIONS 
CONTACT 
ARRANGEMENT 


5A 240VAC 
10A 120VAC 


5A 240VAC 
10A 120VAC 


CONT. RATING 
AVAILABLE 
(RESISTIVE) 


AC) 6-240 
DC) 6-110 


SENSITIVE 
RELAYS . DC COIL 


P.C.BOARD | MKF &MKC | 


TYPICAL 
DIMENSIONS 


CONTACT 
ARRANGEMENT 


SPDT 
SPST-NO 
SPST-NC 


15A @ 125VAC 
10A @ 250VAC 


CONT. RATING 
AVAILABLE 
(RESISTIVE) 


PILOT DUTY 
RATINGS 
5A 240VAC 
10A 240VAC 


1PDT-125mw 
2PDT-250mw 
3PDT-375mw 


COIL 
VOLTAGE 


3-60VDC 


TYPICAL 
DIMENSIONS 


COIL 
VOLTAGE 


Be1374 


PO BOX 127 ml GLASTONBURY, CT 06073 m@ TELEPHONE 860 6593573 il FAX 860 659°3576 


OPEN HERMETICALLY OCTAL 30 AMP 
GEN. PURPOSE..| . OCTAL | = PLUG-IN SEALED LATCHING POWER 


~ 10A 240VAC 
THRU 


TAC) 6-240 


6-240VAC- 6-240VAC 


For manufacturers’ sales offices, see yellow pages 


TOLL FREE 


800 331¢1137 


PRODUCTS | 


AUTOMOTIVE 
APPLIANCE 


P.C. BOARD 
POWER 


ee BOARD 


SPST-NC 
DPDT (2 AUX.) 


5A 240VAC 15A 30A 277VAC 
10A 240VAC TUNGSTEN 1.5 H.P. 
30A 120VAC 
5A 120VAC 
10A 120VAC 


(AC) 6-240 
(DC) 6-110 


10 @ 240VAC . 
~ THR 


5A @ 250VAC/ 
U 30VDC 
30A @ 240VAC 


' 40A 
’ RESISTIVE 
30 AMP THRU 
20A @ 250VAC/ 


| 30VDC 
~ 6-24VDC |, 5-110VDC 3-100VDC 


SOLENOIDS AND ACTUATORS 


AC) 6-240 
DC) 6-110 


AC) 6-480 
DC) 6-110 


DC) 6-110 


MINIATURE 
D.C. IMPULSE 
OPERATED ACTUATOR | ACTUATOR | DUTY 
pL a ee 


ee 


BASIC 
SOLENOID 
TYPE | 


6, 12, 24, 48, 
AND 110VDC 
OTHERS 
AVAILABLE 


OPERATING 
VOLTAGES 


ANY TO 
110VDC 
ANY TO 
240VAC 


ANY TO 
110VDC 
ANY TO 
240VAC 


ANY TO 
110VDC 
ANY TO 
240VAG 


ANY TO 
110VDC 
ANY TO 
240VAC 


ANY TO 
110VDC 
ANY TO 
240VAC 


DUTY 


Continuous X 
Intermittent a 
Pulse x 


REPLACEMENT RELAYS AND CUSTOM COILS 


VY Line Electric specializes in hard to find relays that 
were manufactured by Potter & Brumfield, Magnecraft, 
Deltrol, Struthers-Dunn and others. We can supply 
relays and solenoids with various types of wiring 
diagrams, terminals, coils, and contacts. No inquiry is 
too small. 


& 
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Baa 


101 CHRISTOPHER STREET, 
RONKONKOMA, NY 11779 


~ PHONE (516) 467-4200 * FAX: (516) 467-4090 


E MAIL: SALES@LOGITEKINC.COM 
HTTP://EEMONLINE.COM/LOGITEK 


POWER MONITOR& =—T 
POWER CONVERSION PRODUCTS 


Power, Voltage, Frequency & Phase Monitors 


When the voltage (Voltage Monitors) or frequency 
(Frequency Monitors) or phase rotation (Phase Monitors) 
or all three (Power Monitors) of the input signal are 
within prescribed high and low limits, and the phase 
rotation is ABC, the output relay will energize after the 
specified “pick-up” time delay. If the high or low volt- 
age limits of any phase are exceeded for a time greater 
than the specified “drop-out” time delay, the relay de- 
energizes and remains de-energized until all phase volt- 
ages return within limits and remain at normal levels 
for longer than the specified “pick-up” time delay. If 
the input frequency exceeds the high or low frequency 
limits for a time exceeding the “drop-out” time delay, 
the relay de-energizes and remains de-energized until 
the frequency returns within limits and remains at nor- 
mal levels for longer than the “pick-up” time delay. The 
output relay will not energize if the phase rotation is 
other than ABC or if any phase is disconnected. When 
the output relay is energized, loss of any phase will 
cause the relay to drop out immediately, overriding the 
time delay circuits. 


Time Delays, Solid State Flashers 


The design of complex electrical distribution systems 
often requires certain operations be delayed or sus- 
tained for a precise interval of time. Combinations of 
various timing devices can be used for sequential start- 
up or shutdown, load transfer or shedding, or delayed 
transfer to avoid race conditions. In addition, pulsers, 
interval timers, and flashers are used in applications, 
such as operating instrument panel warning lights or 
other annunciation devices, landing gear, door open 
indicators and navigation lights. 


Quality Assurance 


Logitek’s products are designed and manufactured in 
accordance with MIL-STD-454, MIL-STD-2000 & MIL-I- 
45208. Standard 100% factory burn-in contributes to 
reliable, long term performance, as demonstrated by an 
incredibly low 0.1% field reject rate. 


Switch Mode Power Supplies 


Logitek’s AC/DC & DC/DC Series is a family of high 
density, compact, Full-Mil, Mil Spec and Industrial switch 
mode power supplies. These advanced design power 
supplies accept a wide range of inputs, and are avail- 
able in multiple output configurations. The AC/DC 
Series is ideally suitable for airborne, shipboard, ground 
mobile, distributed power and telecommunications 
applications. Logitek's power supplies have been 
designed and qualified to the most stringent perfor- 
mance and environmental requirements. 


Custom & Special Applications 

Logitek’s engineering department is available to discuss 
your applications of our products or to design special 
equipment to satisfy your system requirements. 
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Operation: 


Phase monitors are used to monitor the phase characteristics of three phase power lines for both proper 
sequencing and phasé loss allowing normal operation of system loads when these characteristics are 
normal. In the event of a loss of phase or improper sequence the control relay will de-energize and may 
be used to operate alarm indicators. 

Military Grade 


Relay energizes if all phases are present & ABC. 115/220 VRMS +20% 115/220 VRMS +20% 
De-energizes on loss or reversal of phase. 4 wire wye, 50/60/400Hz. 4 wire wye, 50/60/400Hz. 


28 eee +15% 50/60/400Hz 


Relay energizes if all phases are present, ABC & 5% N/A 
voltage levels are above preset limits. De-energizes 115/220 VRMS +20% 80-100 VRMS 
on loss, reversal or low voltage phase. 4 wire wye, 50/60/400Hz. 


Relay energizes if all phases are within % unbalance 250ms to 10sec. 
for >PU TD. If unbalance occurs for >DO TD relay 115/230/480 VRMS +20% 5% to 10% unbalance +1 % 
de-energizes. 4 wire wye, 50/60/400Hz. 


115/208 VRMS +20% 120 +5 deg. max 
Delta, 50/60Hz. 
115/220/400 VRMS +20% 
3% to 12% unbalance 250ms to TOsec 
*NSN # Assigned t10A Contacts Only 
Ordering Information: Ex: PAA423A1 eas 


Relay energizes if all phases are present & ABC. 
De-energizes on loss or reversal of phase. 
Consult factory for P/N specification. 
Relay energizes if phases are within % unbalance 
for >PU TD. If unbalance occurs for >DO TD relay 
de-energizes. 


50/60/400Hz. 


Type Operating Freq. Add “C" for 
4=400Hz 22= DPD Tok nant 2A 12=DPDT 10A penpeane & PBA sec. aye & PBA ecomenn Connector 
5=50Hz 23=3PDT 2A =: 13=3PDT 10A only) only) (MIL Grade 
6=60Hz (MIL Grade Types Only) Types Only.) 
Operation: 


Frequency monitors are used to monitor the frequency 
characteristics of single or three phase power lines (AC types) 
or of AC buses (DC types) allowing normal operation of 
system loads when these characteristics are within 
predetermined limits. In the event of an out of limit condition the control relay will de-energize and may be used to operate alarm 
indicators or system shutdown contactors. 


Military Grade 
Monitor line frequency of input power. 28 vde 15% +1% incl | 
Output relay energizes, de-energizes after +20% of nominal set point 0.5% max. 250ms to 10sec 
PU/DO time delay upon any deviation 115/220VRMS +20% sense frequency +0.5% 
from preset limits. 4 wire wye, 50/60/400Hz. 
*NSN # Assigned 
Industrial Grade 


Monitors line frequency of input power. 115VRMS +20% 
Output relay energizes, de-energizes upon 


any deviation from preset limit. 


Ordering Information: Ex: FQA612D(58/63)(.25/2)115 


wie Ste $s + 2 + ae SS 


4=400Hz 22=DPDT IA TDF 2A 12=DPDT 10A (omit Linnts Limits) TD in Second in Seconds MS Connector 
5=50Hz 23=3PDT 2A =: 13=3PDT 10A 
6=60Hz ; 
Industrial Grade eee ae = ae 
I Low Frea, dror r C Volt. (RMS) : 
“A” for field eae : . K=Knob 


_ S=Screwdriver 


See ol Be 1380 for STANDARD SPECIFICATIONS. Pages sais 1382 for case sizes, dimensions & wiring diagrams. 
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for conformance to system requirements 


e Time Delayed PU/DO upon out of spec conditions 
e +7% Sense Accuracy 

e Hi/Lo Sense band 

e AC/DC Operation 

e NAV MAT P-4855 48 Hr Burn-in/Vibration/Derating 
e 3 Year Warranty 


Operation: AC Voltage Monitors - Military Grade 
Voltage monitors are _ tye Hon 
voltage characteristics Monitor voltage , i ae 
£ ci g thre (1 or 3 phase) 4 wire wye, 50/60/400 Hz | Nominal +20% 
of single or ree of input power. Output 
phase power lines (AC relay energizes/de- 115/220/440VRMS, Delta, +1% inc. set pt. 0.5% max. 
types) or of DC buses aera after DO/PU +20%, 50/60/400 Hz pana ay 250ms to 10sec. —— 
. Field Adjustable | +0.5% inc. set pt. 0.25% max. 1 
(DC types) allowing Hime ey pony 
: deviation from preset 
normal operation of mits. 28 vde #15% 
system loads when 
these characteristics 
are within 
: a a Monitor voltage (1 or 3 115/220VRMS +20% Nominal +20% +3% set accuracy 50ms to 10sec. 
predetermined limits. phase), of input power. +1% repeatability 
In the event of an out Output relay energizes/ 115/208, 220/440 
of limit condition the de-energizes after PU/ enn” 
control relay will de- DO time delay upon any 
: d b deviation from preset 115/220/440, 4 wire wye +1% incl. set point 250ms to 10sec. 
energize ana may be limits. 10A contacts. +20%, 50/60/400Hz. 
used to operate alarm 
indicators or system DC Voltage Monitors - Military Grade 


shutdown contactors. 


Monitor DC power 
lines. HI/LO limits. 


0-35 vde 18-32 vde PU/DO 0.520.2vde | none i 


28 +15% vdc N/A 
115VRMS +20% 4-200 vdc 5% 250ms to 10sec. 
4 wire wye, 50/60/400Hz. 


t10A Contacts Only *NSN# Assigned 


Ordering Information: 


Types VoD VDA! MR Gf cto) a) 
Case Style Sense Bands D 


Type Operating Frequency Contacts PU/DO TD Nom. Oper. Volt. (RMS) 
(VDA Only) 22=DPDT 2A (LO/HI Limits) in seconds Add 
5=50Hz 12=3PDT 10A “I” if signal isolation 
6=60Hz is required (VDA Only) 
Type DVB: eee et 
Type Contact Rating Low Voltage Pick Up High Voltage Drop Out 

1=2amp 18.0 to 32.0 18.0 to 32.0 A, 8B, C, or D 
2=10amp 


Types VAA, VQA, VSA, VMA, DAA, DMA, VAD, VQD, VMD & VSD: 


Type Phase Nom. Oper. Freq. Contact Form : PU/DO TD Nom. Oper, Volt. (RMS) Add “C” for 
1=Single 4=400 Hz 22=DPDT 2A LO/HI Limits in seconds MS connector. 
3=Three 5=50 Hz 23=3PDT 2A 

6=60 Hz 12=DPDT 10A 
13=3PDT 10A 
Types 407, 408 & EAA: a tt (190/240) (1/1) a 
Type Phase Contacts Nom. Oper. Freq. Voltage Sense Band PU/DO TD Nom. Oper. Volt. (RMS) j 
1=Single 2=DPDT 4=400 Hz Specify factory set in seconds K=Knob 
3=Three 3=3PDT 5=50 Hz (low/high) voltage S=Screwdriver 
(Applicable to type 6=60 Hz limits (xx if high or (Applicable to types 
408 Only) low limit not req’d) 407 & 408 Only) 


See Page Be1380 for STANDARD SPECIFICATIONS. Pages Be1381-1382 for case sizes, dimensions & wiring diagramss 
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Monitor Voltage, Frequency & Phase of Input Power 
for conformance to system requirements 


Operation: 


When the voltage and 
frequency of the input 
signals are within pre- 
scribed high and low 
limits, and the phase rota- 
tion is ABC, the output 
relay will energize after 
the specified “pick-up” 
time delay. If the high or 
low voltage limits of any 
phase are exceeded for a 
time greater than the 
specified “drop-out” 
time delay, the relay de- 
energizes and remains 
de-energized until all 
phase voltages return 
within limits and remain 
at normal levels for 
longer than the specified 
“pick-up” time delay. 

If the input frequency 
exceeds the high or low 
frequency limits for a 
time exceeding the 
“drop-out” time delay, 
the relay de-energizes 
and remains de-energized 
until the frequency 
returns within limits and 
remains at normal levels 
for longer than the 

_ “pick-up” time delay. 
The output relay will not 
energize if the phase 
rotation is other than 
ABC or if any phase is 
disconnected. When the 
output relay is energized, 
loss of any phase will 
cause the relay to drop 
out immediately, over- 
riding the time delay 
circuits. 


Featuring: 


e Time Delayed PU & DO for out of spec conditions 


e +7% Sense Accuracy 


e Inner/Outer Sense Band available 
e AC/DC Operation 
e NAV MAT P-4855 48 Hr Burn- -n/Vibration/Derating 
e 3 Year Warranty 


Military Grade 


Monitor voltage (1 or 3®), 
frequency & phase of 
input power. Output relay 
energizes/de-energizes 
after PU/DO time delay 
upon deviation from 
preset limits 


Per M24021-3 
QPL-24021-17 


Monitor input ee 
(1 or 3 phase) frequency 
& phase of input power. 
2 control circuits monitor 
inner/outer band limits 
of voltage, frequency & 
time delay which are , 
independently set. Set 
long DO delay for small 
& short delay for large 
deviations 
Monitor voltage (1 or 3 
phase) frequency & 
phase of input power. 
3 output relays, 1 per 
characteristic energizes/ 
de-energizes after the 
associated PU/DO time 
delay upon any deviation 
of the associated 
characteristic from preset 
limits. 


115/220VRMS +20% 
4 wire wye, 50/60/400 
Hz 


115/220/440VRMS 
+20% 
Delta, 50/60/400 Hz 


28 vde 15% 


113-118 v/phase, 393- 
407Hz 


115VRMS +20% 
4 wire 
wye, 50/60/400Hz 


115/220VRMS +20% 


4 wire 
wye, 50/60/400Hz 


1% max. 250ms to 10sec. 


Nominal 20% | +1% incl. set pt. 


Nominal +20% 
Field Adjustable 


0.5% max. 


+5% incl. set pt. 


2% max. 


Nominal +20% | +1% incl. set pt. 


0.5% max. 
Per M24021-3 


Per M24021-5 


Inner window 
Nominal +20% 
Outer window 
Nominal +30% 


+1% incl. set pt. 1% max. 250ms to 10sec. 


Nominal +20% 


See Page B°1380 for STANDARD SEES EA nONs: Pages Be1381-1382 for c case sizes, dimensions 8 wiring diagrams. 
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Industrial Grade 


Monitor voltage 115/220/440VRMS Nominal +20% +1% incl. set pt. 250ms to 
(1 or 3 phase) wye, +20% 10sec. 
frequency & phase of 50/60/400Hz 
input power. 


Output relay 
energizes/de-energizes 
after PU/DO time 115/220/440VRMS 
delay upon any Delta 
deviation from 
preset limits. 


Ordering Information: 


Types PMA, PQA, YMA, YQA, PCM, PQA-D, WMA*, WMA-D*, YMD, YQD: 


ee ee 


Nom. Oper. Freq. Contact Form Frequency DO/PUTD Nom. Oper. Volt. (RMS) Add “C" for MS 
ark 4=400 Hz 22= mo 7A ern Limits ony unk Limits in sec. connector option 
3=Three 5=50 Hz 23=3PDT 2A (MIL types only) 
6=60 Hz 12=DPDT 10A 
13=3PDT 10A 
Type 108: 
Type Phase Nom. Oper, Freq. 
1=Single 4=400 Hz ee oneeanG Outer Limits) (Specify Outer Foca ae HPT RT eect srr era a Outer Limits) 
3=Three 5=50 Hz {Specify Inner Limits] [Specify Inner Limits] {Specify Inner Limits} 
6=60 Hz 
Type 109: 


Phase Nom. Oper. Freq. Frequency Sense Band Factory Set Freq. Nom. Oper. Volt. DC 


1=Single 4=400 Hz Pe eae an a tae qarea cules up) specify factory (dropout/pickup) Powered 
3=Three 5=50 Hz (low/high) voltage time delay in set (low/high) freq. time delay in 
6=60 Hz limits (xx if high or seconds limits (xx if high or seconds 
low limit not req’d) low limit not req'd) 


* For type WMA, delete Contact Form and Case Style. For type WMA-D delete Phase, 
Contact Form, and Case Style. Add “D” (Delta) or “E” (Edison Connection) to end of P/N. 


Input Filter Response Time 
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Electrical 
Input (operating) 
Voltage (nominal) 


Frequency (nominal) 
Voltage Transients 
Input (sense) 
Voltage Band 
Frequency Band 
Accuracy” 
Hysteresis 


Phase Sequence 


Time Delay (pick-up)” 
Time Delay (drop-out)® 


Output Contacts 


Contact Form 
Contact Rating (@28 vdc) 


Contact Life 
Contact Resistance 
Dielectric Strength 


Insulation Resistance 


Power Dissipation 


* Specify in Part Number 


115,220°VRMS +20% 4 
wire wye 

50/60/400Hz +20% 
MIL-STD-704 


As required* 
As required* 
+1% 

1% maximum 


ABC 
250ms to 10sec.* 
250ms to 10sec.* 


DPDT or 3PDT 

2A Res. 10A Res. 
0.75A Ind. 6A Ind. 
50,000 operations min. 
.075 ohms max. 
1000VRMS @60Hz, 

all terminals to case 

100 megohms @500 vdc, 
all terminals to case 

6 watts maximum 


" Defined as maximum difference between factory set points 
and specified set point including temperature drift and 


repetitive operations. 


Be1380 


For manufacturers’ sales offices, see yellow pages 


Environmental 
Temperature 


Operating 

1 -55°C to +125°C 
-55°C to +85°C 
—40°C to +85°C 
~30°C to +70°C 
—10°C to +70°C 
—55°C to +71°C 
-—10°C to +50°C 
Vibration 


WS UOT B WN 


Acceleration 


Shock 


Humidity 


Altitude 


Physical 
Finish 


Connector 


Marking 


Enclosure 


Weight 


Per MIL-STD-810C, Methods 
501.1, 502.2 

Storage 

-65°C to +150°C 

—65°C to +150°C 

-65°C to +150°C 


—62°C to +71°C 


Per MIL-STD-810C, 
Method 514.2 
Procedure I, 10-2000Hz 20g's | 
Per MIL-STD-810C, 
Method 513.2 

Procedure | and Il, +10g’s 
Per MIL-STD-810C, 
Method 516.2 

Procedure I, 50g’s 11 

+1ms any axis 

Per MIL-STD-810C, 
Method 507.1 Procedure II 
Per MIL-STD-810C, 
Method 504.1 

Category 6 Equipment, 
Sea level to 70,000 ft. 


Gloss blue #15177, 
FED-STD-595 

In Accordance with 
MIL-F-14072 

Glass-to-metal seal, solder 
hooks or MS 3113H-20-16PN 
type connector (optional) 
Model number, date code, — 
operating voltage and wiring 
diagram 

Hermetically sealed and 
encapsulated 

16 oz. Maximum 


°) Specified time delay does not include input filter 
response time. Consult factory for the typical delay 
which must be added to the specified time delay 
to account for input filter response. 

8 220V only available in 10A size can. See “case dimensions.” 


EEM 1999 


RELAYS 4500 


LOGITEK# 


101 CHRISTOPHER STREET, RONKONKOMA, NY 11779 
(516) 467-4200 Fax: (516) 467-4090 E MAIL: sales @ Logitekinc.com 
http://eemonline.com/logitek 


Case Style Selection 


2X #4-40UNC-24 


2X 34-41 


i 


PINT 


bei! Gees 


3.25 MAX 


2.56 2.00 
2.375 
0.937 
1.00 
0.468 
0.50 
0.28 


3.27 
1.750 


ay) a a Ee 
138] 


| 2.00 | 227 | 94 Th 
1.88 
P1750 [2.250 | 1.437 | 1.750 | 2.250 | 1.750 | 1.750 | 2.250 1.437 | 4.750 | 1.000 | 1.625 1.750 2.250 | 1.437 
[0.812 [0.656 | 0.718 | 0.375 | 0.656 | 0.375 0.812 | 0.375 | 0.656 _| 

0 


03751 0. 0812 
0.875 | 1.125 0.718 0.875 1.125 0.875 0.875 1.125 0.875 0.812 

| 041 | as 

| 1.938 |. aaa 


0.41 of 04t f 032 | 0.4tT 39 | 0.4) | 041 
1.938 1.938 1.875 [1.938 1312 2.375 
7.00 


) 
r 1.938 | 1,938 1.875 1.938 2.375 1.938 
r 0.32 [ 039 | 038 | 032 [ 039 [ 032 [ 032 7 039 7 038 {| 032 | 031 | 


Al 
pa Oh 039 | 038 
1.625 [2.156 | 1.250 | 7.625 | 2.156 | 4.625 | 1.625 [2.156 T1250 | 1625 | 0.937 | — | 625 | 2156 1.250 
p07 00 1.00 110 100 063 063 0868 100 107) | 068 001.00 
feel | a 003 A 118 AS 2 1336 | 00 A 078 es aro 
| 2.765 | 3.437 | 2.500 | 2.765 | 3.437 | 2765 | 2765 | 3.437 2500 | 2.765 | 2.062 | 2812 | 2.765 
3.27 | 3.94 3.003.273.9483 3894 80032756 T3838 3827 38.94 38.00 3.27 3.94 
P1750 1.750 [1.500 [1.750 [2.171 | 1750 f 1.750) | 2471 | 1500) F750 | 1375 | 1562) | 1.750 | 2162 | 1500 | 1.750 | 2.162 | 
ge a ee el oe, 
25 
Tolerances: .XX=+.03; .XXX=+.010 Specifications subject to change without notice 
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TERMINAL BLOCK 


11 PIN HEADER | 8 PIN HEADER 
ABC 
O TYPE TYPE 
(PS—1 CFS—T 
0 407(11 PIN) 407(8 PIN) 
N AC INPUT: 
WIRING DIAGRAM #22 WIRING DIAGRAM #23 


TYPE 408 3PDT 19, 3¢ 
INT. _TO_ARM 


MS CONNECTOR 


WIRING DIAGRAM #17 


FOR SINGLE PHASE OPERATION USE PINS 
FOR DPDT OPERATION DELETE PINS D, E 


MS CONNECTOR 


WIRING DIAGRAM #20 
FOR OPOT OPERATION DELETE PINS D, E & N 


B&c 
& N 


MS CONNECTOR MS CONNECTOR SOLDERHOOKS 
DC INPUT TYPE CKT 2 RTO DC + 


CKT 1 RTO 


WIRING ‘DIAGRAM #135 WIRING DIAGRAM #14 WIRING DIAGRAM #15 WIRING DIAGRAM #16 
FOR SINGLE PHASE OPERATION USE PINS B & C FOR SINGLE PHASE OPERATION USE PINS B & C FOR SINGLE PHASE OPERATION USE PINS B & C 
T ON FOR DPDT OPERATION DELETE PINS D, E & N CKT 1 CONTACTS ARE INNER WNDOW 


NOT APPLICABLE 
FOR DPDT OPERATION DELETE PINS D, E & N CKT 2 CONTACTS ARE OUTER WINDOW 


MS CONNECTOR | MS CONNECTOR | MS CONNECTOR SOLDERHOOKS 


DC input AC HI 
IDENT DOT 


TYPE 


FRTO : 
WIRING DIAGRAM #9 WIRING DIAGRAM #10 WIRING DIAGRAM #11 WIRING DIAGRAM #12 
FOR SINGLE PHASE OPERATION USE PINS B & C FOR SINGLE PHASE OPERATION USE PINS B & C FOR DPDT OPERATION DELETE PINS D, E & N NON—ISOLATED UNITS 


FOR DPDT OPERATION DELETE PINS D, E é& N FOR DPDT OPERATION DELETE PINS D, E & N 
* DC input N/A FOR OC OPERATION USE PIN P, DC RETURN IS PIN C. 


SOLDERHOOKS SOLDERHOOKS SOLDERHOOKS 
DC INPUT (WHEN REQ'D) AC HI 
DC input $8 oe 
IOENT DOT PIN 1 IDENT DOT 


peel IDENT DOT PIN 1 
CoM TYPE 


WIRING DIAGRAM #5 WIRING DIAGRAM #6 FQA* WIRING DIAGRAM #7 (3PDT) WIRING DIAGRAM #8 
FOR SINGLE PHASE OPERATION USE PINS 2 & 3 FOR SINGLE PHASE OPERATION USE PINS 2 & 3 ISOLATED UNITS 
FOR DPDT OPERATION DELETE PINS 4, 5 & 12 FOR OPDT OPERATION DELETE PINS 4, 5 é& 12 


*DC input N/A 


SOLDERHOOKS SOLDERHOOKS 


DC INPUT (WHEN REQ'D) 
gc 
Aiea DOT PIN 1 


SOLDERHOOKS 
DC INPUT 


SOLDERHOOKS 


DC HI 
IDENT DOT PIN 1 
DC LO 


B 
IDENT DOT PBM 
PIN 1 


VQA 
WIRING DIAGRAM #1 WIRING DIAGRAM #2 | WIRING DIAGRAM #3 (2PDT) WIRING DIAGRAM #4 
FOR SINGLE PHASE OPERATION USE PINS 2 & 3 FOR SINGLE PHASE OPERATION USE PINS 2 & 3 FOR SINGLE PHASE OPERATION DELETE PINS 1 & 10 
NOT APPLICABLE ON PBM FOR DPDT OPERATION DELETE PINS 4, 5 & 12 


FOR DPDT OPERATION DELETE PINS 4, 5 & 12 
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GENERAL: Time Delay Relay Selection Chart 


LOGITEK time delay relays io O1 
and interval timers utilize 


CMOS digital technology and Delay on Break Make on application of power. 
Delayed break. 
| 


are designed for surface 
mount assembly (SMT) in | Dl | DelayonMake | __After application of power. 


order to achieve the highest Delay on Break Make on application of power. 
Delayed break on removal of 
control. 


degree of electrical and 
DOC Delay on Break Control line on to make, 
timed break. 


mechanical integrity and 
reliability possible. All units 


are 100% burned in at the 
DAO Delay on Break Make on application of power. 
Delayed break. 
ee ee 


factory achieving a field reject 


18-31 vde 


50ms-200sec 


DPDT 2A Res. 50ms-300sec 


DPDT 2A Res. 250ms-60min 


DPDT 10A Res. 
18-31 vdc SPST 50ma max 50ms-200sec 


Per MIL-STD-704 


DPDT 2A Res. 
DPDT 10A Res. 


115VRMS +20% 
50,60,400Hz 


rate of less than 0.1%. 


Specifications 


28 vdc nom. (18-31 vdc) | 115VRMS +20% 28 vdc nom. (18-31 vde) | 28 vde nom. (18-31 vdc) | 28 vdc nom. (18-31 vdc) | 28 vde nom. (18-31 vdc) | 28 vde nom. (18-31 vdc) 
MIL-STD-704 LIMITS 50/60/400 Hz +20% MIL-STD-704 LIMITS MIL-STD-704 LIMITS MIL-STD-704 LIMIT 1 MIL-STD-704 LIMIT 4 MIL-STD-704 LIMIT 1 
1&3 1&3 1 & 3 20ms min 
[Time Delay] 50ms-60min | 250ms-60min | 50ms-oomin | SOms-300sec | SOms-200sec_ | S0ms-200sec | S0ms-200sec—~* 
[Reset Time (3) | Smsmax |] 100msmax ee msmax tt msmax 
[Recycle Time (4) | imstypical | tS mstyp. | 20ms min | 1% of Tor t0ms | 1% ofTDor toms | — 
100 megohms@500 vdc 
Dielectric Strength 1000VRMS @ 60Hz 1000VRMS @ 60Hz 1000VRMS @ 60Hz 500VRMS @ 60H all 500VRMS @ 60 all 
peer ee. | (0.5 ma leakage max) (0.5 ma leakage max) (0.5 ma leakage max) (0.5 ma leakage max) term. to case term. to case term. to case 
600 volts 
Transient Protection MIL-STD-704 MIL-STD-704 MiL-STD-704 MIL-STD-704 MIL-STD-704 MIL-STD-704 MIL-STD-704 
eee | +600V, 500Usec +600V +600V, 500Usec +600V, 500Usec LIMIT 1 LIMIT 1 
Contacts: 
2 Form C (DPD) Sink “ON” 0.4V @ 50ma | _ Sink “ON” 0.4V @50ma 
Rating (@ 28 vdc) 2A Res. .075 And. 2ARes. .075A Ind. 2ARes. .075 A Ind. 2ARes. .075 And. “OFF” open collector “OFF” open collector 
Bese 10A Res. 6A Ind. 10A Res. 6A Ind. 10A Res. 6A Ind. 10A Res. 6A Ind. = Leakage .1 Uamp Leakage .1 Uamp 
[Resistance | 75milliohmsmax | 75 milliohmsmax | 75 milliohmsmax | 75milliohmsmax | 75miliohmsmax [| — ss Sid — SSCS 
50,000 ops min 
2W tye. _25W typ 


) Defines maximum deviation from specified time delay at any combination of specified operation voltage, temperature or other environmental conditions. 
) Defines maximum timing change due to repetitive cycles at any fixed voltage and ambient temperature within specified limits. 


1 
2 
3) Defines maximum time required for relay contacts to return to “NO” position after power has been removed. 
4) Defines power interruption required to achieve a new delay cycle within specified accuracy. 


ENVIRONMENTAL PHYSICAL 
Temperature Per MIL-STD-810C, Methods 501.1, 502 Finish In accordance with MIL-F14072 Gloss blue #15177, 
Operating Di, DO, DOC, DOT , DIA, DOA -55°C to +125°C Connector Glass-to-metal sealed solder hooks, 
DOC, DMN1, DMN2, DMO -55°C to +85°C MS 3113H-12-10P, connector on request 
Storage -65°C to +150°C Marking Model number, operating voltage, 
Vibration Per MIL-STD-810C, Method 514.2, wiring diagram and date code 
Procedure I, 10-2000Hz, 20g's Enclosure Steel case,hermetically sealed and potted 
Shock Per MIL-STD-810C, Method 516.2, Weight DPDT 2A, 4 0z. maximum 
Procedure I, 50g’s 11 +1ms, any axis DPDT 10A, 5 oz. maximum 
Acceleration Per MIL-STD-810C, Method 514.2, Procedure !&ll, 109s 
Humidity Per MIL-STD-810C, Method 507.1, Procedure | 
Altitude Per MIL-STD-810C, Method 504.1 
Category 6 equipment, Sea level to 70,000 feet 
Ordering Information: —— a A dg 
Type Contact Rating Time Delay* Multiplier* Accuracy Case Style. Time Delay Connector 
Di, DO 2=DPDT 2A Significant M=Milliseconds 3=+10% A, B, C, or D O= Fixed Add “C” if 
DOC, DOT 1=DPDT 10A Digits S=Seconds | =+5% 1=50ms - 15sec MS Connector 
? 1=+2% 2=1sec - 300sec is desired 
3=12sec - 60min 
N41 ——— as 2 ane 
Type Time Delay* Multiplier* Accuracy Case Style. Time Delay Connector 
DMN1, DMN2, Significant M=Milliseconds 1=+10% E,Ff£ GorH O=Fixed Add “S” if Solder 
DMO, PTR Digits =Seconds 2=4+5% a 1=50ms - 15sec hooks are required 


2=1sec - 200sec 


Type 

DIA 2=2A 4=400Hz Significant M=Milliseconds 3=210% AorD — 0-Fixed Add “C” if 

DAO 1=10A 5=50Hz Digits S=Seconds 2=+5% 1=250ms - 15sec MS Connector 
6=60Hz 2=1sec - 300sec is desired 


3=12sec - 60min 
* Specify “A” for adjustable units 
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STYLE A & Al STYLER STYLE C STYLE D 


i | oahu : mas, fens ae ee 
| i le 


TYPE TYPE TYPE 

DI DI ee: DOC 

DO DO IDENT DOT PIN 1 ~@* - 

DOT DOT *@ 

d 
WIRING DIAGRAM #1 WIRING DIAGRAM #2 WIRING DIAGRAM #3 WIRING DIAGRAM #4 
FOR FIELD ADJUSTABLE UNITS FOR FIELD ADJUSTABLE UNITS 
STYLE E STYLEF STYLE G STYLE H STYLE H1 
[— ee] [— ae TN be 

ir E 1275 


i yan 
ita ioe ee 


-030 PIN DIA 


4 Lely 
~T Z 
WIRING DIAGRAM #5 


a eel . i 2X #4—40UNC-2A 
meee aad 
oo oo ° 
T *2 °o 000 
E 
FOR MS3113H-12-10P 


COLOR BEAD TYPE RT ~ <COLOR BEAD TYPE COLOR BEAD TWF CONNECTOR 
3 le DMO rs cle DMO 50 DMN2 Rt TYPE 
Te ot DMN1 e¢6 DMN1 | 08 90 PTR do So DMN2 
{Como coy PTR 


FLLOAD "Coton BEAD 


WIRING DIAGRAM #6 . WIRING DIAGRAM #7 WIRING DIAGRAM #8 
FOR FIXED DELAY UNITS FOR FIELD ADJUSTABLE UNITS . FOR FIXED DELAY UNITS WIRING DIAGRAM #9 
FOR FIELD ADJUSTABLE UNITS 
. « COM 
Case Dimensions | wan vor PW NEP P TYPE 
115VAC SUA DAO 
ow DIA 


| 1.36 | 0.96 _| 0.400 MAX| 
2 0 WIRING DIAGRAM #10 

ee nl 0 az 
aw | 1.000} 0.875 | 1.000_| | 1.000 | 0.875 J 0.200TYP | O.200TYP] 2.060 | E | ret 
ee eee OE eee ee : 
Of 2B Peri TYPE 
pH 0667} 0.937_] 0.938 | 0.937 | 1.436 | 1312 | 1.438 [0.430 [| — |  — | HH | Nee NS DAO 
a OO 
| Kf 0625 [0.937 0.625 0.937 [0.625 0.937 0.625 0350 | — fo — Tk |. DIA 
aa Baad Se ee a KE a Ce ee 
POM et 6 256216 256 MAX | 2.11 11.320 MAX 1.320MAX] TM WIRING DIAGRAM #11 
PN 1734 2.062 1734 2.062 | 1.734 | 2.062 1.734 1062 | 1.062 | ON FOR FIELD ADJUSTABLE UNITS 
ae 0 SSeS 

eer 

a ae 


88 03121 0312 
| RY] 0.750 1.000 1.375 {| 1.000 | 1.375 1.500 0.437 | — | 

0.25 0.187 | — | 025 | 
17341 2.062 17341 2.0621 1734] 2.002 ine | 100 | 


Case Style Selection 


S< >< 
425 1502550150 88 | 2.00 ft TO 
i a a OO oa ee | nce Oe WD 
4X 4-40UNC-2A | — «4X. 8-32UNC-2A 
SS (Seen PTO | | ee 2) (Ge OY 
at i we OOS oe a ea ef Uf OOD 00ND. | 


Ni<|>< <jcCl/ryo 


Tolerances: .XX=+.03; .XXX=+.010 Specifications subject to change without notice 


< 


p 


XX | | 


Ee 
a 
i 
eed 
es 
es 
es 
Ex 
at 
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GENERAL: Flashers 
LOGITEK flashers and 


. : Input - 1.5 vde max. @2.5A lamp load 60-120 PPM ratio, 1-2.5/1 NSN#5945-01-084-6397(80PPM) 
| F580 


generally used to input - 1.5 vdc max @500ma lamp load 80,120 PPM ratio, 1/1 NSN#5945-00-942-1311 


activate all types of | F945 | (18-31 vde 4 channel sink @500ma ea. lamp load 30-200 PPM ratio, 1/1 
indicator lights. F670 10 channel @ input-4% max. 2A lamp load ea. 120 PPM ratio, 1/1 NSN#5945-00-872-6793 


. . 1 channel @ input-4& max 5A lamp load 80 PPM ratio, 2.4/1 QPL MS24577-2A 
Ruggedized design 17-29 vde NSN#5945-00-752-5599 
and construction MIL-F-26301D 


insure rigid Input-1.5 vde max. 28 vdc @ 2.5A lamp load 85 PPM ratio, 2.4/1 QPL MS27710 
conformity to 20-30 vde NSN#5945-738-2254 
military MIL-F-26301D 
i oe 105- 
specifications. | A915-5 | 125 vac, 
| pasts | 00H: [Aird @24vdc 210% | ADPPMeatosn | 
Flasher Part Number Specification: Type Flash Rate (PPM) Ratio 
Specifications F659 (80) (2.5/1) 
Dielectric Strength: 1000VRMS @ 60Hz, all terminals to case Temperature: Operating Storage 
Insulation Resistance: 100 megohms @ 500 vdc, all terminals to case 1 ~55°C to +125°C -65°C to +150°C 
Environmental: Per MIL-STD-810 2 —55°C to +85°C -—65°C to +150°C 
Quality: Per MIL-STD-454, MIL-STD-2000A, MIL-Q-9858A 3 -55°C to +71°C -62°C to +71°C 


Solder Hooks 
MS3113H-10SL-3P 
Solder Hooks 
MS33678R-16S-8P 
MS3113H-14-5P 
MS33678R-16S-8P 
Solder Hooks 
MS35678-165-8P 


BPWNNN So = = 


WIRING DIAGRAM 


ae eG LAE rMe 
BA C —l-—G FLASHER CRKT 
115 VAC PWR 
s GND S: 
MS3113H-14-5P WIRING DIAGRAM IDENTIFICATION 
F945 DoT 


INPUT 
Output} CHAN | 
WIRING DIAGRAM 


INPUT PWR INPUT 
SPARE CHAN 3 { oUTpUT 
OUTPUT 
GND, INTERNAL 
WEL SPARE 


MS33678-—16S-8P 


es = 
r. 
FIGURE 1 


= 


INPUT 
ourpurt CHAN 2 


WIRING DIAGRAM 


INPUT PWR (115 VAC) 
at -= OUTPUT 
COMMON 


MS35678-16S-8P 


WIRING DIAGRAM 
: 20-30 VOC OUTPUT 1 
pid OUTPUT 1 
: OUTPUT 2 
OUTPUT (LAMP LOAD) aureors 
OUTPUT 3 


OUTPUT 3 
OUTPUT 4 
OUTPUT 4 


0" FIGURE 3 — 


interval Timers pesiear-ios-as 


Delayed interval timer 
10A DPDT Contacts 


OUTPUT 5 
OUTPUT 5 
OUTPUT 6 


DTR | \@ 
DTS Delayed Interval timer 5A ‘| 12, 24, 48, 115, 220V 100 ms-1000 sec GND 

SPST Solid State Contacts ACIDC 420% winne placram SO GASE) MALLY 
RTS 


| RTS Repeat Cycle Timer 


interval Timer Part — Type Timing Range T1 Timing Range T2 K 115A 
Number Specification: =DTR 1=50ms-1sec 4=3sec-60sec 1=50ms-1sec 4=3sec-60sec K=Knob Adjust Operating Voltage 
(ex: DTR(2/4)K 115A) 2=200ms-4sec 5=12sec-250sec 2=200ms-4sec 5=12sec-250sec S=Screwdriver Adjust A=AC 
3=.8sec-16sec 6=50sec-1000sec 3=.8sec-16sec 6=50sec-1000sec D=DC 
2,91-2.84 
@ © 
oe OS o’ TYPE @ @ IYPE 
DTR DTS ENERGIZED 

DTS 2.40 MAX 7 i ? ? RTS CONTACTS TYPE TYPE 
RTS I DTR RTS 

(+) ©) (+) (-) DTS 

INPUT POWER INPUT POWER TIMING DIAGRAM TIMING DIAGRAM 


OUTLINE DIAGRAMS WIRING DIAGRAMS TIMING DIAGRAMS 
EEM 1999 | See us on the World Wide Web at http://eemonline.com Be1385 


4500 4 8 | RELAYS __ | | 4500 


RELAY SERIES 


PRINTED GIRCUTT FLAN E or PC. ERANGE or P.C. PRINTED CIRCUIT | PRINTED CIRCUIT 


W H WwW H W H L W 4H 
1.90 x 1.08 x 805 ieee oseLiG nee are boK ./28 x .905 | .890 x .650 x .620 


EPOXY SEALED EPOXY SEALED EPOXY SEALED MINIATURE 2 POLE — | MINIATURE EPOXY 
IMMERSION CLEANABLE. | IMMERSION CLEANABLE. ||MMERSION CLEANABLE | ENCLOSED SEE SEALED P.C. BOARD 
STANDARD 0.1 GRID PC BOARD OR FLANGED |WITH TAPE SEAL. THRU COVER. MOUNTING. 
PATTERN. COVER PC BOARD OR FLANGE _|P.C. STYLE TERMI- CLASS "A" OR "B" 
CLASS "B" OR "F" 1/4"° SPADE TERMINALS |MOUNT STYLES. NALS FOR DIRECT INSULATION SYSTEM 
INSULATION SYSTEM. |ACCEPT INSULATED CLASS "F" INSULATION |MOUNTING OR P.C. | WITHSTANDS THE 
MEETS UL 508 & UL 873 | 1/4"Q.C. CONNECTORS. |SYSTEM. VAPOR SPRAY 
CLASS "F" INSULATION |1/4" SPADE TERMINALS 
SYSTEM. ACCEPT 1/4' Q.C. 

6000 VOLT SURGE- UL |CONNECTORS. SWITCHES UP TO 12 
APPLIED FOR. AMPS RESISTIVE LOAD 


SPDT-NO SPDT SPDT-NO| SPDT SPST-NO, DPDT DPDT SPDT SPDT 


DIMENSIONS _ 
(L x W x H) Max. 


FEATURES 


FLUXING SYSTEMS. 


CONTACT DATA 
Contact Form: 


General Ratings: 30AMPS | 20AMPS @ 30A, 277 VAC 5 A @ 120VAC 5 AMPS 
| @  |240VAC (NO) | 240VAC |240VAC (NO) 20A, 28 VDC 5A @ 30 VDC @ 
240VAC | 15AMPS@ | 20A@. 15A@ (N.C.) 3A, 277 VAC 3A @ 120VAC 240VAC 
240VAC (NC) | 30 VDC |240VAC (NC) 3A, 28 VDC INDUCTIVE 

COIL DATA 
AC - Voltage: Not Available Not Available 24, 120 & 240 VAC 24, 120 VAC Not Available 
DC - Voltage 5, 12,24 &110 VDC [5, 12, 24 ,48 & 110 DC 12, 24 48 & 110 VDC 12, 24 VDC 5, 12, 24 VDC 
VA, : (VAC) N/A N/A 4VA 1.2 VA N/A 
Watts, : (VDC) 0.93 Watts 1 Watts 1.7 WATTS 1.2 W 400 Milliwatts 


GENERAL DATA 
Ambient Temp. Oper. 
Ambient Temp. Stor. 
Operate Time Max.: 
Release Time Max.: 

Life @ 

No Load 
Rated Load 
INSULATION CHARAC- 
TERISTICS 


-55°C to + 85°C -45°C to + 70°C -40°C to + 70°C 
-55’°C to + 130°C 
15 Milliseconds 


15 Milliseconds 


-55°C to + 85°C 

-55°C to + 130°C 
15 Milliseconds 
10 Milliseconds 


-40°C to + 85°C, 
AC, +65°C 

15 Milliseconds 
10 Milliseconds 


20 Milliseconds 
20 Milliseconds 
AC, 50 M Operations 
DC,100 M Operations 
100,000 Operations 


20 Milliseconds 
10 Milliseconds 


10 Million Operations 
100,000 Operations 


10 Million Operations} 
100,000 Operations 


5 Million Operations 
100,000 Operations 


10 Million Operations 
100,000 Operations 


Dielectric Withstand 
ing Voltage: 1500 V rms 2500 V rms 2500 V rms 1500 V rms 1500 Vrms 
Insulation Resistance: 500 @ 500V 500 @ 500V 500 @ S00V 1500 @ 500V 100 @ 500V 


OPTIONS 


Open style or dust Socket Available 
covered available. 
Consult Factory for 

other special Features 
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PRINTED CIRCUIT | PRINTED CIRCUIT | PRINTED CIRCUIT | PRINTED CIRCUIT| PRINTED CIRCUIT 
y,’ = 


L W #H L wo Hi] cL WwW A 750x.250x.2¢0 |. 4+ W_H 
.187 x 0.5 x .894 835 x .425 x .472 | .428 x .410 x .410 oP x 300 x 275 1.15 x .4 to .7 xX .355 


EPOXY SEALED EPOXY SEALED { MICRO MINIATURE EPOXY MOLDED DUST COVERED 
IMMERSION CLEANABLE.||MMERSION CLEANABLE.| CONFORMS TO FCC PC GRID SPACING 0.1") PC BOARD MOUNTABLE. 
STANDARD 0.1 GRID [STANDARD 0.1 GRID | SRGEAESICANGE FAST OPERATEAND | ONA 0.1 GRID PATTERN 
COIL TO CONTACTS. PATTERN. PATTERN FITS DIP FCC. 68.304. 1000V_| RELEASE TIME. FAST OPERATE AND 

4 KV DIELECTRIC SINGLE SIDE STABLE — |SOCKETS. | DIELECTRIC. SWITCHING 10VA@__| RELEASE TIME. 
WITHSTANDING VOLTAGE | DESIGN. SENSITIVE COILS. | EXCELLENT RF SWITCH-| 100VDC. SWITCHES 10VA @ 100 
UP TO 16 AMP SWITCHING] DTL COMPATIBLE | ING CHARACTERISTICS. | WAVE SOLDERABLE. | OR 200 VDC. 

MEETS INTERNATIONAL EPOXY STYLE IS WAVE 


4mm COIL TO CONTACT | 94\V/-0 PLASTIC, EPOXY SOLDERABLE. 


PRINTED CIRCUIT 


1.14x .512 x .811 
EPOXY SEALED 
IMMERSION CLEANABLE. 
MEETS 8mm SPACING 


SPACING. 


SPDT-NO = SPDT SPDT OR DPDT SPDT, DPDT 


| 
| 
| 
| 
| 
| 
| 
| 


1,2,30r4 PDT 
1, 2,3 OR 4 PST-NO 


SPST-NO or NC 
DPST-NO, SPDT, DPD 


~ SPDT DPDT 


1OAMPS &| SAMPS | 10AMPS | 7 AMPS 0.25 to 0.5AMP @ 0.5AMPS @ 
16 AMPS senna @ @ 100 VDC 100 VDC Form "C" 
SeaVAC! 30 VDC | 290VAC/ | 240 VAC/ 4to 10 VA 200 VDC Form "A" 
30VDC 30 VDC 30VDC 10VA 


See Options Below Not Available Not Available Not Available Not Available Not Available 
5,12,24&48VDC | 5,6, 12,24 VDC 3 to 48 VDC 5, 12, 24 VDC 5,12, 24 VDC 5,12, 24 VDC 
N/A N/A N/A N/A N/A 
600 Milliwatts 200 Milliwatts 20 to 55 Milliwatts 370 Milliwatts 50 to 280 Milliwatts | 50 to 1030 Milliwatts 
-20°C to + 70°C -40°C to + 70°C -10°C to +40°C | -35°C to + 70°C -40°C to + 85°C -45°C to +85°C 


-40°C to + 80°C . -60°C to +105°C 
15 Milliseconds 10 Milliseconds 6 Milliseconds | 4.0 Milliseconds 2 Milliseconds Max | 1 Millisecond 
10 Milliseconds 10 Milliseconds 4 Milliseconds | 5.0 Milliseconds 2 Milliseconds Max 1 Millisecond 


10 M Operations : 

20 M Operations 50 Million Operations | 10 Million Operations | 100 Million Operations | 20 Million Operations} 100 Million Operations 

150,000 Operations 100,000 Operations 100,000 Operations | 100,000 Operations 5 Million Operations | 10 Million Operations 
5000 V rms 2000 V rms 1500 V rms 500 V rms 1500 V rms 1000 V rms 

1000 @ 500V 1000 @ 500V 100 @ 500V 1000 @ 500V 1000 @ 500V 1000 @ S00V 


Socket Available Electrostatic Shield 
MIL-Spec Qualified 


Socket Available 


AC Voltages available 
on special order. DIN 
rail/surface mount 
Sockets/w screw 
terminals also available 


.15 Grid spacing 
between pins available 
on special order. 


A © A 
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~~ i 
XN H q h ae i 
N 


Cae — Se 


| | = i) M0 
STYLE PC/PLUG-IN P.C./PLUG-IN oie an OCTAL PLUG-IN SOLDER/PLUG-IN 


DIMENSIONS L WwW 4H L W 4H F L W dH L WwW H 
(LXWXH) 1.42x.85x110 |1.20x.687x.97101.5 | 2.25x1.37x1.37 | ya0y a8x4.19 | 1.90x1.53x 1.40 


FEATURES SEE THRU PLASTIC SEE THRU PLASTIC 10AMP80OR11PIN |HERMETICALLY SEALED | SQUARE BASE WITH 
| COVER. COVER. OCTAL PLUG-IN. STEEL & PAINTED CASE.} SEE THRU PLASTIC 
1,3, 5, 10 & 15 AMP 8 OR 11 PIN OCTAL PLUG] COVER. OR FLANGE 
RATINGS MOUNTABLE. IN STYLE. MOUNT COVER. 


CROSS .BAR OR 3/16" QC, SOLDER/PLUG 
IN TERMINALS. OR PC 
STYLE TERMINALS. 
RATING TO 600V. 


VDE STYLES AVAILABLE. 


SPDT, DPDT, 4PDT SPDT TO 8PDT 1,2 & 3PDT DPDT, 3PDT SPDT, DPDT, 3PDT 


SOLDER/PLUG-IN OR 
P.C. MOUNTABLE. 
INDICATOR LAMPS & 
PUSH BUTTON 


SENSITIVE COILS 
UP TO 8 POLES. 


CONTACT DATA 
Contact Form: 


1 AMP, 4PDT , 
General Ratings: 3 & 5 AMP, 4PDT 3 to 5AMPS 1 & 2 Pole,12AMPS 10AMPS SPDT, 13AMPS 
Lee ti alte @ ne @ ite ieosaovaceavpe |. CLD leAMrS 
15 AMP, SPDT 240VAC/28VDC | 4aq/40vac, 28vDC._ | 3PDT, 11AMPS 
. @ 240VAC/28VDC @120/240AC/28DC 
Material: Silver, Gold Flash, Silver Gold Overlay Silver Cadmium Oxide | Silver Cadmium Oxide | Silver Cadmium Oxide 
Silver Cadmium Oxide Gold Flashed | Gold Flashed 


COIL DATA 


AC - Voltage: 6, 12, 24, 120, 240 AC 120VAC 24, 120 or 240VAC 120,240 VAC 24,120,240 VAC 
DC - Voltage 6, 12, 24, 48, 110 VDC] 5, 12, 24,48,115 VDC 12, 24VDC 12, 24 VDC 12, 24VDC 
VA, : (VAC) 1.2VA 2.5VA 2.75VA 3VA 2.75VA 
Watts, : (VDC) 0.9 Watts 0.5 to 1.5 Watts 1.2 Watts 1.5 Watts 1.2 Watts 


GENERAL DATA 
Ambient Temp. Oper. 
Ambient Temp. Oper.. 
Operate Time Max.: 
Release Time Max.: 

Life @ 

No. Load 
Rated Load 
INSULATION 
CHARACTERISTICS 
Dielectric Withstand 
ing Voltage: 


-10°C to +50°C (AC) 
-10°C to +60°C (DC) 
25 Milliseconds 
20 Milliseconds 


-30°C to + 50°C (AC) 
-30°C to + 65°C (DC) 
15 Milliseconds 
10 Milliseconds 


AC -10°C to + 50°C 
DC -10°C to + 60°C 
25 Milliseconds 
20 Milliseconds 


-40°C to+ 70°C © -55°C to + 70°C 


25 Milliseconds | 
25 Milliseconds 


12 to 18 Milliseconds 
8 Milliseconds 


5 Million Operations 
100,000 Operations 


10 Million Operations 


10 Million Operations 
100,000 Operations 


100,000 Operations 


50 Million Operations 
200,000 Operations 


10 Million Operations 
100,000 Operations 


1500 V rms 
1000 @ 500V 


Indicator Lamp, 
Manual Actuator, 
Blowout magnets 
for DC switching. 
Sockets Available 


2000 V rms 
1000 @ 500V 


Indicator Lamp, 
Manual Actuator, 
Tungsten contacts, 
Coil suppression, 
Magnetic Blowout. 
Sockets Available. 


wmows AWAECE WE | AW. | W.CE! 


MAGNECRAFT/STRUTHERS-DUNN 700 ORANGE STREET DARLINGTON, SC 29532-3739 - PHONE: 843/393-5778- FAX: 843/393-4123 


1500 V rms 
1000 @ 500V 


.Other contact 
arrangements, 
sensitive coils, and 
Epoxy sealed available 
Sockets Available. 


1500 V rms 
100 @ S500V 


Sockets Available 


1500 V rms 
100 @ 500V 


Special Wiring & Coil 
voltages. 
Sockets Available 
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—\ 


FAX ON DEMAND 1-800-891-2957 


L W H 
3.12 x 3.62 x 2.75 


10 AMP MULTIPOLE SEE THRU PLASTIC OPEN STYLE POWER 


RECTANGULAR BASE, | SQUARE BASE WITH SEE THRU PLASTIC 


SEE THRU PLASTIC | SEE THRU PLASTIC COVER. TO 4 FORM "C" OR 6 COVER. RELAY. 

COVER, COVER OR FLANGED | SWITCHES TUNGSTEN | FORM "A". 2 COILMECHANICAL |LOAD SWITCHING UP 
4PDT PLUG-IN. COVER... LOADS UP TO 2400 PLUG-IN DESIGN WITH | LATCH. TO 50 AMPS. 

0.187 (3/16") Q.C. 1/4" QC, SOLDER WATT. LOCKING CLIP FOR CONTINUOUS DUTY |6 & 8-32 SCREWS FOR 
TERMINALS FOR TERMINALS. MEETS NEMA STD. TS 2-| SOCKET. COIL. ATTACHING WIRES. 


RATINGS TO 600V. 1992, APPROVED BY BOTH COILS MAY BE _| CLASS "B" INSULA- 
D.O.T. ENERGIZED SIMULTA- | TION SYSTEM. 


* Length does not include NEOUSLY WITH 


SOLDER/PLUG-IN OR ENCAPSULATED COLL. 


QUICK CONNECTORS. 


flange length. NO DAMAGE. | 
| awor__feesronrsrorneom| —_oror__[urtosroronersr| “aPStno aN’ best no on los 
4PDT SPST-DM, SPDT-DB-DM DPDT UP TO 4PDT OR 6PST 4PST-NO or NC PST-NO OR NC(DM & DB) 
25 AMPS, 1, 2, 
10 AMPS 20 AMPS, 3PDT 30AMPS @ 30AMPS @ 10 AMP 30 AMPS, 50 AMPS 
SeenaVA C) 30 AMPS, DM, DB 120/240VAC/28VDC 120/240VAC/28VDC eae 7 


| @ 
120/240AC/28DC 2.4 KW Tung. 120VAC 120/240VAC/28VDC 


28VDC 
Silver Cadmium Oxide | Silver Cadmium Oxide Silver Alloy Silver Cadmium Oxide | Silver Cadmium Oxide | Silver Cadmium Oxide 
Gold Flashed Gold Flashed Gold Diffused Gold Diffused Gold Flashed 


6 to 240 VAC 24, 120,240 VAC 120VAC 6 to 240 VAC 6 to 240 VAC 6, 12, 24, 120, 240 VAC 
6 to 125 VDC 12, 24 VDC N/A 6 to 125 VDC(250V 6 to 125 VDC (250V 6, 12, 24, 110 VDC 
3,4VAVA 3.5 VA 4.0 to 8.0VA 5 VA with series resistor) 10VA 
1.2W(1.9W @ 125DC) 1.5 Watts Z with series resistor) OVA Oper. 3VA Reset 2.0 Watts 


1.8W (2.5W @ 125DC) |1.8VA Oper. 1.4VA Reset 


AC -10°C to + 50°C 
DC -10°C to +70°C 
15 Milliseconds 
10 Milliseconds 


-10°C to + 60°C -10°C to +60°C AC -30°C to + 50°C 
DC -30°C to + 60°C 
25 Milliseconds 25 Millisecond 35 Milliseconds 
20 Milliseconds 20 Millisecond 30 Milliseconds 


-30°C to + 50°C (AC) 
-30°C to + 65°C (DC) 
20 Milliseconds 

20 Milliseconds 


-40°C to +85°C 


35 Milliseconds 
35 Milliseconds 


10 Million Operations 
100,000 Operations 


10 Million Operations | 10 Million Operations | 5 Million Operations 
100,000 Operations 100,000 Operations | 100,000 Operations 


100 Million Operations 
100,000 Operations 


5 Million Operations 
100,000 Operations 


1500 V rms 
1000 @ 500V 


2000 V rms 1500 Vrms 1500 Vrms 1500 V rms 2200 V rms 
1000 @ 500V 100 @ 500V 1000 @ 500V 100 @ 500V 100 @ 500V 


Plain cover with 10 AMP Snap switches 
P.C. terminals. Other coil voltages 


Indicator Lamp 


Indicator Lamp 
Manual Actuator 


Indicator Lamp 
Manual Actuator 


Other coil voltages 
Manual Actuator 


available on special 


PC Terminals Bifurcated Contacts | Coil suppression 
Gold diffused order. Consult Factory Coil suppression Magnetic Blowout 
contacts Sockets Available. Magnetic Blowout Fine Silver Gold 


Diffused bifurcated 
contacts. 
Sockets Available 


NE | W.ce Wi GEG) WE | NDE WOGCE 
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Nuclear Qualified 
Sockets Available 


Sockets Available 
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Struthers-Dunn 


RELAY SERIES ig MDR | 101,102,103 | 211TDR € €| 333 TDR 
| es 


| 
DIMENSIONS L WwW H L Ww H L WwW H L W H L WwW H 
(LXWXH) 2.87 x .250 x .260 5.06 x 3.50 x 2.55 4.25 x 2.65 x 3.00 2.93 x 1.75 x .784 1.90 x 1.53 x 1.40 


FEATURES TWO COIL REVERS- |MERCURYDISPLACE- |HEAVY DUTY DC WHITE PLASTIC COVER. |WHITE PLASTIC COVER, 
ING CONTACTOR MENT RELAY HAS SOLENOID STYLE +0.1 REPEATABILITY  |+0.1 REPEATABILITY 
WITH MECHANICAL | RATINGS FROM30TO |CONTACTOR. ADJUSTABLE TIMING. | |EXTERNAL ADJUSTABLE 
INTERLOCK. 100 AMPS. SWITCHING FROM 50 | CHOICE OF STD. 211 OR | TIMING OR KNOB. 
6 PDT-DM-DB CONTACT TUBES ARE [TO 200 AMPS. PROGRAMMABLE 211  |PLUG-INOR FLANGE 
CONTACTS WITH UP. | HERMETICALLY SEALED ENCLOSED CONTACTS] WITH 4 PROGRAM COVER. 
TO 4 AUXILIARY IN STEEL TUBES. FUNCTIONS & 62 PROG. |SQUARE BASE WITH 

, MICRO SWITCHES. TIMING RANGES. 3/16" SPADE TERMINALS 
ENCAPSULATED The size dimension above 

| COILS. is for M60. M100 is slightly 
larger all others smaller. . 


Contact Form: 6PDT-NO-NC-(DM-DB)| | SPST-NO or NC 1 Form D, 1 DB-NC -DPDT DPDT 


15 AMPS @120 VAC 
10 AMPS @ 240 VAC 


General Ratings: 30 to 100AMPS Up to 200 AMPS 10AMPS “12AMPS 


15 AMPS @ 30 VDC 
5 AMPS @ 600 VAC 


Silver Cadimum Oxide Silver Cadmium Oxide | Silver Cadmium Oxide | Silver Cadmium Oxide 


COIL DATA 
120 VAC 120 VAC 
24 VDC 24VDC 


-30°C to + 55°C -30°C to + 55°C 

-50°C to + 85°C -55°C to + 85°C 
.1-1 Sec. To 120 Minutes} 0.1 to 180 Seconds 
.1-1 Sec. To 120 Minutes} 0.1 to 180 Seconds 


@ @ @ 
120/240/480VAC/28VDC 120/240 VAC 120/240 VAC/28 voc | 120/240VAC/28VDC 


AC - Voltage: 24 to 600 VAC 120, 240 VAC Special Order 
DC - Voltage 12 to 120 VDC 24 VDC 12, 28, 48 VDC 
VA, : (VAC) 16.7VA 7 to 28 VA 


4.5 Watts 10 to 14 Watts 


Watts, : (VDC) 


GENERAL DATA 
Ambient Temp. Oper. 
Ambient Temp. Stor. 
Operate Time Max.: 
Release Time Max.: 

Life @ 

No Load 

Rated Load 


INSULATION 
CHARACTERISTICS 


9 Watts 


AC -45°C to + 55°C 
DC -45°C to +70°C 
50 Milliseconds 

30Milliseconds 


-35°C to +60°C -45°C to + 65°C 


50 Milliseconds 
80 Milliseconds 


60 Milliseconds 
30 Milliseconds 


20 Million Operations 
200,000 Operations 


5 Million Operations 
100,000 Operations 


500,000 Operations 
100,000 Operations 


100 Million Operations 
500,000 Operations 


10 Million Operations 
100,000 Operations 


Dielectric Withstand 
ing Voltage: 2500 V rms 2650 V rms 1500 V rms 1500 V rms 1500V rms 
Insulation Resistance: 100 @ 500V 500 @ 500V 1000 @ 500V - : 


Measured in M 
OPTIONS 


Up to 4 auxillary Combinations of NO 
contact snap switches.| & NC up to 3 poles. 

Rectified Coi.l 
30A contacts. 


Non standard DC coils) Other Voltages available|Other Voltages available 
Non standard contact | on special order. on special order. 
arrangements. Fixed timers Available | Fixed timers Available 
AC coil Voltage Socket Available Socket Available 
Consult Factory . UL LISTED WITH SOCKET; | 


wromis | AE | OE | | ECE WECE 
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ma \ 
FAX ON DEMAND 1-800-891-2957 
222 TDR ¢ E 235 


4 
NEW L.E.D. "ON" 
LAMP INDICATOR 


OCTAL PLUG-IN PLUG-IN PANEL MOUNT PANEL MOUNT SOLDER/PLUG-IN | SOLDER/ PLUG-IN 


L WwW 4H L W H L W H L L WwW H 
2.93 x 1.75 x 2.37 750 x 1.53 x 1.40 1.87 x 1.75 x 0.87 1.50 x .670 x .600 1.01 x 1.02 x 1.02 


; SOLID STATE RELAY. SOLID STATE RELAY HERMETICALLY SEALED. |}WIDE CHOICE OF 
REPEAT CYCLE TIMER | ADJUSTABLE CURRENT 
WITH ADJUSTABLE ON | SENSOR. INPUT VACOR VDC | INPUT S5OR12VDC. _|att WELDED CONSTRUC4 SOCKET STYLES FROM 
TIME & OFF TIME. WHITE PLASTIC OUTPUT CURRENT — | OFT aT CURRENT UP TOITION OCTAL TO SQUARE 
WHITE PLASTIC COVER.| COVER. WITH KNoB {RANGES FROM 2 AMPS BALANCED FORCE BASE SOCKET DESIGNS 


PC OR PUSH ON | 
DUAL ON TIME AND OFF | ADJUSTMENT. TO 75 AMPS. 


ACE DO OUTPUTS _ | CONNECTOR VERSIONS PERMANENT MAGNET | RANGE FROM CHASSIS, 
TIME KNOBS 3/16" PLUG-IN OR 1/4" COMPARABLE WITH DRIVE PC. PANEL, DIN RAIL 
+0.1 REPEATABILITY |Q.C.TERMINALS FOR [HIGH TRANSIENT TTL GATES. CONTACTS RATED LOW |MOUNT AND SCREW 
SOLDEROR quick | CAPABILITY. MOUNTSONTO-3  _|LEVELTO 25 AMPS TCAMINALS. 
CONNECTS. SCREW TERMINALS —_| TRANSISTOR HEAT SINKSICOILS TO 50/60 & 400 HZ |FINGER SAFE 
FEATURES AVAILABLE 
ON SOME MODELS. 


DPDT oPDT SPST-N.O. SPST-N.O. SPDT TO 6PDT 1-8PDT 


10AMPS 10AMPS @ 120VAC 275 oes , 5to25AMPS@ _—| UPTO 20AMPS @ 
6 AMPS @ 28 VDC Mee cUNG DEO REOUAC ee 300 VOLTS 


@ 
120/240 VAC/28 VDC 


Silver Cadmium Oxide | Silver Cadmium Oxide | Triac/SCR or mosfet. Triac Silver Cadmium Oxide 
| ‘ | with Gold plating 


115VAC, 50/60 & 


120 VAC 120 VAC. 120, 240VAC 120/240 VAC 300VAC, 50/60 
Special Order VDC Not Available 3 to 32VDC 5,12 VDC 400Hz, 28 VDC 
- 1.7VA 50 MA - - 
- ao 50 MA 13 to 15 MA L 


-40°C to + 85°C -30°C to + 80°C -40°C to + 65°C -65°C to +125°C 


-30°C to + 55°C 


4 to10 Millisecond 
1.5 -7 Millisecond 


1.5 to 15 AMPS 
Sensing Range 


0.1 to 30 Minutes Zero Voltage Switching} Zero Voltage Switching 


0.1 to 30 Minutes 


50 Million Operations 10 Million Operations 50 Million Operations 
500,000 Operations 100,000 Operations 100,000 Operations 


1500 V rms 2500 V rms 2500 V rms 9500 V rms nan ss 
. i 100 @ 500V 
Special timing Custom Current Spade terminal kit. 
ranges available Heat sink. 
on special order. Finger Safe covers 
Square Base available 
Sockets available 


ranges and DC — 
3 PL APPROVED 
WASCE AS We | WE icra | Ae 


operated available 
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on special order. 
Octal Sockets 
available 
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* GENERAL PURPOSE RELAYS 
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SS SERIES 
SSA — SCR's back to back with A.C. control. 
SSD — SCR’s back to back with D.C. control. 


ST SERIES: 
STA — TRIAC with A.C. control. 
STD — TRIAC with D.C. control. 


1. Current Rating: 8 to 90 Amps. 
2. Minimum load current: 50 ma. 


3. Temperature Range: 
a. Operating: —30°C to +80°C 
b. Storage: —28°C to + 100°C 


PART NUMBER Line Max. Load One-Cycle 


Vac Current, Surge, 
| AC Input | DC Input (47-63 Hz) | Amps(RMS) | Amps (PK) 


4. Duty: Continuous 
5. Contacts: 1 Form A (SPNO) 
6. Input control: A.C. Models. 


a. Control voltage range: 90 — 280 VAC 
b. Must operate voltage: 90 VAC Max. 

c. Must release voltage: 10 VAC Min. 

d. Input impedance: 40,000 OHMS Min. 
e. Input current: 2mA max @ 120 VAC 


. Input control: D.C. Models 


a. Control voltage rarige: 3-32 VDC 
b. Must operate voltage: 3 VDC Max. 


SSA1210 


-SSA1225 


SSA1240 
99A2410 
SSA2425 
5SA2440 
SSA2450 
SSA2475 
SSA4808 
SSA4812 
SSA4825 
S9A4840 
99A4875 
SSA4890 


55D1210 
95D1225 
$SD1240 
95D2410 
$SD2425 
99D2440 
$SD2450 
SSD2475 
SSD4808 
$9D4812 
$SD4825 
$$D4840 
99D4875 


SSD4890 | 


c. Must release voltage: 1 VDC Min. 
d. Input impedance: 1,500 OHMS Min. 
e. Input current: 4mA max @ 5 VDC 


8. Standard: Zero voltage turn on. 


STA1210 STD1210 


9. AL listed and QR certified. 


Be1392 


STA1225 
STA2410 
STA2425 
STA4825 


STD1225 
S1TD2410 
STD2425 
91D4825 
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MASTER ELECTRONIC CONTROLS 
b PHONE: (310) 452-1336 


GENERAL PURPOSE RELAYS 


SERIES | GV | GQ | Gar | GB] GF 


* Exceptionally reliable ¢ Power relay for use in | * GQ package with 15 « Enclosed relay with ¢ Magnetic latching relay 
power relay control panels amp rating magnetic blow outs ¢ Single or dual coil input 
* Octal type plug-in ¢ Optional indicator lamp | Plain or bracket mount |* Switches DC currents | * Low power requirement 
terminations and push-to-test button | dust cover ¢ Optional flange-top ¢ Good memory stability 
* AC & DC coils ¢ High WAG) strength | « Ideally suited for many | case for panel ° G WA) 


¢ Optional indicator lamp | (2000VAC diverse applications mounting 
‘GA ‘Gy ‘GW ‘EN 


Contact SPDT SPDT 1A, 1B, 10, 2A, 2B, 2C, | 1X, 2A, 2C SPDT 

Arrangement DPDT DPDT 3A, 3B, 3C, 1X, 1Y, 12 DPDT 

TPDT TPDT 

10A @ 28 VDC 10A @ 28 VDC 15A @ 277 VAC (1X) 10A @ 150 VDC 10A @ 28 VDC 
or 230 VAC or 240 VAC 1 HP @ 120 VAC BN 5A @ 150 VDC or 240 VAC 


te HP @ 250-600 VAC =| (20) 3A @ 150 VDC 
3A @ 600 VAC 


Ag Cd 0 Ag Cd 0 Ag Cd 0 Ag Cd 0 


Coil Voltage 6- AO VOC 6-110 VDC ao VDC aor VDC 6-110 VDC 
6-240 VAC 6-240 VAC -277 VAC -277 VAC 6-240 VAC 


Nominal (DC) 1.5W C) 1.2W (DC single coil) 1.2W 
Coil Power rte 2.3VA rte 2 0. 2 oOVA AG) 2.74 VA De dual coil) } 4W 


Contact Rating 


Contact Material 


Mechanical Life 5,000,000 10,000,000 10,000,000 10,000,000 10,000,000 
operations min. operations operations operations operations 


Approximate 2.07”Hx1.36"L 1.917Hx1.53”L 1.91”Hx1.53”L 1.91"Hx1.53”L 2.16"Hx1.53"L 
Dimensions X1.36”W X1.41”"W X1.41”"W X1.41”"W X1.44”"W 
(inches) | | 
Socket mount Socket mount Socket mount Socket mount Socket mount 
Panel mount Panel mount Panel mount Panel mount 
P.C. mount P.C. mount P.C. mount 
Screw terminal Screw terminal Screw terminal Screw terminal Screw terminal 


P.C. terminal Solder terminal Solder terminal solder terminal Solder terminal 
P.C. terminal P.C. terminal P.C. terminal P.C. terminal 


Quick connect Quick connect Quick connect Quick connect 


\. MASTER ELECTRONIC CONTROLS 
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MASTER ELECTRONIC CONTROLS 


PHONE: (310) 452-1336 


GENERAL PURPOSE RELAYS ~~ POWERRELAYS 


Features * Compact general ¢ Versatile relay ¢ Hermetically sealed § * 20A and 30A ¢ 30 amp contact - | Mercury 
purpose relay ¢ Optional indicator Steel case | Switching .| rating displacement relay 
« Wide range of lamp and push-to- | « Excellent for * Bracket mount ¢ High in rush ~ | ° 35A and 60A 
applications test button adverse environ- capacity switching 
¢ Optional indicator {+ Ideal for power and | ments iJ ¢ Optional magnetic | * Hermetically sealed 
lamp and push-to- sequence control |/* @ TAY | coil-to-contact blowouts and ¢ Ideal for adverse 
test button _ applications breakdown auxiliary switch ~ environments 


: ¢ 50A unit availabl 
"GW “GW @ AL con! available |*@ Ay - 


Contact ~~ TDPDT | DPDT 26, 4C, 5C SPDT iA 1B, 10, 2A, 28, 7A, 2A, 3 
Arrangement =—| TPDT | TPDT DPDT x, 1¥ 1B, 2B, 3B 
| | 4POT 4PDT 


‘|Contact Rating 10A @ 24 VDC ¢ DPDT, TPDT Up 10 5A @ _ Je SPDT 30A @ 30 Amps @ 300 VAC | « eee ae 


or 110 VAC 5A @ 24 VDC or 120 VACI28 VDC 120/240 VAC 
7 0 VAC 25A @ 28 VDC 0 VAC | 
* DPDT 20A @ * 60A model 
3A @ 24 VDC or 120/240 VAC 60A @ 
220 VAC © or 28 VDC 480 VAC 


Contact Material ¢ DPDT, TPDT ‘Ag or Ag Cd 0 Ag or Ag Cd 0 Liquid Mercury 
Ag ~1AgCd 0 
¢ 4APDT 
‘Ag (Au Flash) 


Coil Voltage 6-110 VDC 6. 110 VDC 6-120 VDC 6-110 VDC 6-220 VDC- 5-250 VDC 
6-240 VAC ‘| 6-240 VAC 6-240 VAC 6-240 VAC. 6-480 VAC 6-480 VAC 


Nominal } (DC) 0.9W (DC) 0.90W (DC) 2. ow 
Coil Power (AC) ) 1.2VA (AC) 1.20VA (AC) 10.0VA 


(DC) 1.4W 
(AC) 1.6-2:5VA 


10,000,000 | 3,000,000 3,000,000 
Operations operations | operations 


AC-50,000,000 
operations 


AC-50,000,000 
operations 
DC-100,000,000 DC-100,000,000 
operations operations 


1.40”H x 1.10”L 1. eee i 10"L Peace it 1.10”L 1.97"H x 1.53”L ie ; 3.125”L 5 wae X 3.365”L 

x 0.85” W x 0.8 X 1.41” W X 3.125" W 

| (DPDT Unit) (DPOT U Unit) (TPDT Unit) 
Socket mount Socket mount Socket mount Panel mount Screws Box Collar 
Panel mount Panel mount Panel mount Track mount 
P.C. mount P.C. mount P.C. mount 
Screw terminal Screw terminal Screw terminals 
Solder terminal Solder terminal Solder terminals 
P.C. terminal P.C. terminal P.C. terminals 
Quick connect = ——x| Quick connect é, ee 


% MASTER ELECTRONIC CONTROLS 


10,000,000 
operations 


Mechanical Life 


Approximate 
Dimensions 
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| MASTER ELECTRONIC CONTROLS © 


| \\ 
e PHONE: (310) 452-1336 


* Reliable and accurate * Precise timing cycles ¢ Wide range of industrial * Reliable and accurate 
¢ Indicator lamp available in | « Indicator lamp available in applications * Indicator lamp available in 
all voltages all voltages ¢ Indicator lamp available in all voltages ¢ Indicator lamp available in 
all voltages all voltages 


Mode of Operation Delay on make Delay on interval Delay on break Delay on single-shot Recycling timer 
Contact ) DPDT DPDT . SPDT SPDT DPDT 
Arrangement ~ TPDT TPDT DPDT DPDT TPDT 
Contact Rating 10A @ 115 VAC ~ 110A @ 115 VAC 10A @ 115 VAC 10A @ 115 VAC 10A @ 115 VAC 
Input Voltage 6-110 VDC - 16-110 VDC 6-110 VDC 6-110 VDC 6-110 VDC 

6-240 VAC . 6-240 VAC 6-240 VAC 6-240 VAC 6-240 VAC 
Delay Time | 0.1-3600 0.1-3600 0.1-3600 0.1-3600 0.1-3600 on 
(in seconds) 0.1-3600 off 
Type of Control Fixed Fixed Fixed Fixed Knob 

Knob | Knob Knob Knob Remote 

| Remote Remote Remote Remote 

Maximum +1% +1% +1% +1% +1% 
Repeatability 


Mechanical Life 10,000,000 Operations 10,000,000 Operations 10,000,000 Operations 10,000,000 Operations 10,000,000 Operations 


-Approximate 2.75"H x 2.00"L 2.75"H x 2.00"L 2.75"H x 2.00”L 2.75"H x 2.00"L 2.75"H x 2.00"L 
Dimensions (in.) x 1.56”W | X1.56"W X 1.56”W X 1.56”W X 1.56”"W 


— SOLID STATE TIMERS 


¢ Independent on and off 
delays 


J 


* Totally solid state output * Totally solid state output j Totally solid state output * Totally solid state output 
* Fixed or remote adjustable delays | * Fixed or remote adjustable delays | Fixed or remote adjustable delays | * Fixed or remote adjustable delays 
* Transient protected ¢ Transient protected ° Transient protected * Transient protected 
¢ Completely encapsulated * Completely encapsulated * Completely encapsulated ¢ Completely encapsulated 
CSA, UL . ¢ CSA, UL ¢ CSA, UL A, UL 
Mode of Operation Delay on make Delay on interval | Delay on break Delay on single shot 


ae 
aig! Steady Stat 
ating: inh 
a 
7 24, 120, 230 VAC 24, 120, 230 VAC 24, 120, 230 VAC 24, 120, 230 VAC 

Geay Time (secon 006-720 
Aoproximate Dimensions Gn 


Surface mount with #8 or Surface mount with #8 or Surface mount with #8 or Surface mount with #8 or 
#10 screw . #10 screw #10 screw #10 screw 


Termination .250” Male .250” Male .250” Male .290” Male 


Quick connect terminals Quick connect terminals Quick connect terminals Quick connect terminals 
| Phone: (310) 452-1336 FAX: (310) 392-9585 Telex: 182041 MASTER SNM 


EEM 1999 See us on the World Wide Web at http://eemonline.com Be1395 


MASTERELECTRONICCONTROLS 
P.O. Box 25905 « Los Angeles, California 90025-0662 USA | 


2433 South 21st St. © 
eo 
Phoenix, AZ 85034 


CIRCUIT BREAKERS 
Airpax 

Fuji 

Heinemann 

Idec 

Master Electronics 
Potter & Brumfield 


CABINETS 
Bud 
Hammond 


CAPACITORS 
Mallory 
R.G. Allen 


CONNECTORS 
3M 

ADC 
Amphenol 
Buchanan 
Curtis 
Hubbell/Kellems 
Kings 
Manhattan 
Master Electronics 
Neutrik 

Panduit 

Pomona 
Precicontact 
Switchcraft 
Wieland 


COUNTERS 
ATC 

Durant 
Hecon 
Kessler-Ellis 
Omron 
Redington 
Veeder-Root. 


610 East Tenth St. 
Oakland, CA 94606 


FAX (602) 267- 0777 - > FAX (510) 452-3620 
@ (602) 244-0111 - 


Santa Monica, CA 90404 


“Jp, FAX (310) 392-9585 - FAX (512) 833-9898 
| & (510) 834-5888 “ag a 


1220 Olympic Blvd. * e 


| 4500 


9701 Dessau Rd. #204 
Austin, TX 78753 


(310) 452-8002 2 @ (512) 833-7171- 


www.brillelectronics.com 


BATTERIES 
Duracell 
Eveready 
Yuasa 


FANS/BLOWERS 
Aromat 

Crouzet 

ETRI 

EBM/Papst 

Toyo 


FUSES 
Bussmann 
Ferraz 
Littelfuse 
USD 


HEATSINK 
Wakefield 


INDUSTRIAL CONTROL 
Fuji 

idec 

Omron 

Siemens 


LAMPS & LEDs 
Chicago Miniature 
Idec 

IDI 

JKL 

Ledtronics 
Leecraft 

Lumex 


OUTLET STRIPS 
Hubbell 
Waber Electric 


PHOTO & PROX 
SENSORS 

Crouzet 

Electro 

Idec ; 
Omron 
Skan-O-Matic 
Syrelec 


RELAYS 

Aleph Int’l. 

Allied Controls 
American Zettler 
Aromat 

C.P. Clare 
Communications Inst. 
Crydom 

Coto 

Gentron 

Gordos 

Guardian 
Hamlin/Electrol 
Idec 

Line Electric 
Magnecraft/MSD 
Master Electronics 
Midtex 

Omron 

Potter & Brumfield 
Schrack 

Siemens 

Sigma 
Struthers-Dunn 
Takamisawa 
Teledyne 

Theta-J 


POWER SUPPLIES 
Deltron 

Dormeyer 

Sola 

Topaz (Square-D) 
Tripp-Lite 

Waber Electric 


RESISTORS/NETWORK & 
POTENTIOMETERS 

R.G. Allen 

Bourns 

Clarostat 


Nationwide 


SWITCHES 
Aromat 

Bourns 

C&K 

Cherry 

Crouzet 
Eaton/Cutler-Hammer 
EECO/Transico 
Idec 

McGill 
Microswitch 
Mors/Apem 
Omron 

Oslo 
Switchcraft 
‘Tschudin & Heid 
Unimax 


TRANSFORMERS 
Dormeyer 
Microtran 

Ohmite 

Stancor 

Superior 


TERMINAL BLOCKS 
Buchanan 

Curtis 

Idec 

Kulka/Marathon 
Magnum/USD 

RDI 

Weidmuller 
Vernitron/Beau 
Wieland 


TEST EQUIPMENT 
B&K Precision 

Biddle 

Fluke 

Goldstar 

Leader Test Equipment 
Simpson 

Tektronix 

Triplett 
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ORDERS PLACED BY 5:00 P.M. ARE SHIPPED THE SAME DAY 
BRILL ELECTRONICS Is Your Best Source For 


Bei396 


Rn 
ies 


Commu 


nications 


Instruments, Inc. 


FAX: (510) 


For manufacturers’ sales offices, see yellow pages 


452-3620 
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4500 


Modular R.F. Digital and Video Switching Systems 


Matrix Systems Programmable Relay Modules configure Matrices and 
Multiplexers and are housed in Model 11600 controller chassis. 


70000 Series Coaxial Relay Modules 

2 through 24 Positions 

DC-800MHz Scanners 

Dry or Mercury Reed Relays 
Self-terminating 

BNC, TNC, SMA connectors 4 
RS-232 & IEEE-488 Programmable # 


71000 Series R.F. Relay 

72000 Series Self-terminating for Non-blocking H.F. & Video Matrices 
73000 Series for VHF, ECL & DS-3 

74000 Series for VHF & UHF 

75000 Series for High voltage 

76000 Series Self-terminating for Non-blocking H.F. & VHF Matrices 
77000 Series Mercury Wetted for High Current 

78000 Series Twinaxial for Balanced Audio, Kelvin & DS-1 

79000 Series Triaxial for 1553, T-1 & Low Leakage 


700A00 Series Coaxial Relay Modules with internal R.F. Amplifier 
0.5-250MHz or internal Video Amplifier DC-200MHz for use in 
assembling Non-blocking Matrices 


Switching Modules 


RS7000 Coaxial Relay Module with 
internal RS-232C Interfaces. #: 

2. through 24 Positions 
DC-800MHz 

Dry or Mercury contacts 
Self-terminating 

BNC, TNC, SMA connectors 


Model B-4108 Matrix Module 
8 x 8 Bi-directional 
DC-600MHz 

TTL Control 

BNC connectors 


Converter Modules 


Model 12740-50-75 


RELAYS 4500 


Programmable: 


R70000 Series Wide band Coaxial Relay Modules 
2 through 10 Positions 

DC-1500MHz 

Dry contacts 

BNC, TNC, SMA connectors 


Model 11919-24 Coaxial Solid State 8 x 24 
Non-blocking Matrix Module, DC-20MHz 
Configures Video Matrices up to 48 x 48 

in Model 11600 controller chassis. 


Model 61057 Audio Relay Module 

Four each 1 x 5 x 2 wire sections 

Dry or Mercury contacts 

Configures Audio Matrices up to 20 x 24 


Model 61053A Coaxial/Audio Attenuator Module 
DC-100MHz 

0-63.5dB Range, 0.5dB steps 

BNC connectors 


7000-TTL Coaxial Relay Module 
with internal TTL Interfaces. 

2 through 24 Positions 
DC-800MHz 

Dry or Mercury contacts 
Self-terminating 

BNC, TNC, SMA connectors 


Model 10081A VXI Matrix Module 
4 x 8 Bi-directional 

DC-900MHz 

C Size 

SMA connectors 


Model 12741-75-50 


Triaxial to Coaxial Converter 
9 converters in 1 module 
Unity, Gain 

Input impedance - 75 ohms 
Output impedance - 50 ohms 
DC-80MHz 


Coaxial to Triaxial Converter 
9 converters in 1 module 
Unity, Gain 

Input impedance - 50 ohms 
Output impedance - 75 ohms 
DC-80MHz 


Phone: (818) 222-2301 ¢ Fax: (818) 222-2304 © E-mail: tech@matrixsystems. com ¢ Web: www.matrixsystems.com 
See us in Volume D, Section 2900 
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~ CRYSTAL CAN RELAYS 
MEDER 1 — 800 — 870 — 5385 


USA and Canada 


electronic 


_ For more information on Hermetically Sealed Crystal Can Relays not listed here 
7 call us 1-800-870-5385 or see our WEB PAGE: www. meder.com 


Special High Temperature coil with Teflon insulation. 
Internal components are welded, prevents flux outgassing. 
Oxygen free internal atmosphere prevents contact contamination 
Glass insulators improve isolation 
Symmetrical design improves resistance to shock and vibration 


Toe Le Sontnct__ Coit esas 
ype er pprova 
wp | remtre | _ Voltage icc 


| , 2A/28VDC sie, | | 
03 All 15V AC 6 to 32V LN29882, MIL-R-5757, VG-95302 


MIL-R-5757, VG-95302 _ 
“: “2AR8VDC | | 


L 3 MIL-R-5757, VG-95302 
ae “Tis oe 2A/28VDC : | 
03A/115VAC 6 to 48V -_ LN29882, MIL-R-5757, VG-95302 
2A/28VDC 
saaitavac | _6t026V 2 


= 
> & 


LN29882, MIL-R-5757, VG-95302 
5A/28VDC 


5A/28VDC 
eet IA/IISVAC 6 to 48V LN29882, MIL-R-S757, VG-95302 
| 10A/28VDC 


1A28VDC | este 
| swme | acre| "wna | 61032V ae sonnei 
1C 2A/28VDC 
| | 2C 2A/28VDC 
emer...re | 2 | *2N2° | 610 26v Ht MIL R757, VG95302 


Applications requiring higher shock and vibration, military device, aviation and aerospace industry, 
hazardous chemical environments 


Side evade | Bottom Brackets ; PC Brackets’ 
0.81 


MEDER electronic Inc. * 338 Norwich Avenue : + Tafiville, C CT 06380 
Tel: 860-887-9662 * Fax: 860-887-9669 * email: meder@ids.net 
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Wt 800-870 — 5385 
electronic ~~ USAand Canada 


For more information on relays not listed here or for special application or features 
call us 1-800-870-5385 or see our WEB PAGE: www.meder.com 


USA and Canada 


| Drawing 
Dimensions 
in Inch 


Extra Avail. Contact | Available 


Features Forms up to Coil Application 


Magnetic IAto4A,1C to2C | 3 to 24 Volt 
Shield avail. | - Upto 
F A 
Up to4.5kV | Upto 1SW sooypc | 10k Ohms 
Isolation avail. HG 50W 1kVDC 15 mA 4 Ohms 
Standard 14 Form C dry To 18 Ohms 
Pin Footprint ~ Dual 4 Ohms 


10W 100V 


Low Profile 1A to 2A, 1B, 1C 
Standard LC. 


5 to 24 Volt Telecom 


. Form A dry Computer 
peceee Up to 1SW SO0OVDC Up to Alarm 
Isolation avail. see teill he 2k Ohms Test Equip. 


Form C dry 10W 100V 


Coil UL © 1A, 1B 


94V-0 — 
RF Switch . 
avail. Up to 50W 5 to 24 Volt 
High IR 15,000V 
Construction 


Magnetic 


1A1IC 


a pee Form A dry 5 Volt Video + RF 
Up to 15W 500VDC 7 Switchi 
Up to UHF HG 50W 1kVDC ven Venee 
Frequencies | Form C dry 10W 100V 
Magnetic 5 Volt Telecom 
Shield avail. 


Up to 15W 12 Volt 
200VDC 


Magnetic 1A to 2A, 1C 
Shield avail. 3 to 24 Volt 
Small Size | 
NEW : Up to 15W 500VDC 1SmA 
- Plastic Case HG 50W 1tkVDC 1 ee 2 Coils 


ges is Telecom 
anengiae — Upto 1SW 15 mA/ Computer 
Isolation avail. ake 15 Ohm Test Equip. SIL-Relay 


pnenene Automatic 


1A to 5A, 1B to 2B, 1C 


Shield avail. 
| | Form A dry Test Equip. 
ee Upto 1swsoovpc | > to 24 Volt aS, y 
Thermal EMF HG 50W 1kVDC 


Bistable =| Form C dry 10W 100V Purpose 


MEDER electronic Inc. + 338 Norwich Avenue * Taftville, CT 06380 
Tel: 860-887-9662 * Fax: 860-887-9669 * email: meder@ids.net | 
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National Controls Corporation 


Time Delay Relays & Cube Timers 
Multi-Function 
Multi-lime Range 
Multi-Voltage om 


Delay on Make 


Logic Function Diagram: 

Input TT 
Voltage 
oe | 
Coil : 


UP Base, 10 Amp 1/4" Spade, 10 Amp 1/4" Spade, 1 Amp 


Interval 


Logic Function Diagram: 
Input On <7 ay 
Voltage Off 

7 a a 
. 1/4" Spade, 10 Amp 


Delay on Break 


Logic Function Diagram: 

Input On ee 
Voltage Off 

Start Closed 

Switch Open _ | Pe oe oe 


|+-—Timing—+ 


Single Shot 


Logic Function Diagram: 
Input On a as | 
Voltage Ott ; 


Start Closed 
Switch Open 


1/4" Spade, | Amp 


Repeat Cycle 


Logic Function Diagram: 


Input 
Voltage 


ea Adj. "On" Delay 
Coil 
j——»| Adj. “Off* Delay 


8 Pin Base, 10 Amp 1/4" Spade, 10 Amp 1/4" Spade, 1 Amp 1/4" Spade, 1 Amp 


Pump Up Logic 


8 Pin Base, Dual Probe {8 Pin Base, Single Probe | 1/4" Spade, Single Probe} 1/4" Spade, Dual Probe | 1/4" Spade, Dual Probe 


In addition to the products featured NCC also provides a comprehensive 
above, NCC offers: custom control development program nce 
™@ Temperature Controllers and Montiors which is comprised of: | | National Controls 
@ Dust Collector Controls B Sales Support Corporation 
@ Solid State Relays and M@ Engineering Support | 1725 Western Drive 

ey West Chicago, IL 60185 
| Voltage Monitors Manufacturing Support and 800-323-2593 

@ Product Support FAX 630-231-1377 
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4500 RELAYS 50) 
NEC Electronics Inc. * 2880 Scott Bivd., Santa Clara, CA 95050-2554 - « 
Wl E< Telephone: 1-800-366-9782 FAX #: 1-800-729-9288 Miniature Relay— 
‘ z | ' 19654 8th St. East, Sonoma, CA 95476 Signal 


World Products (nc. (North America Distributor) 
Telephone: 707/996-5201 © FAX #: 707/996-3380 


Type of relay 


¢ low power consumption ¢ surface mount ¢ low power consumption 
¢ low magnetic interference ¢ low power consumption ¢ dual-inline leads 
¢ 1500V FCC surge ¢ low magnetic interference (small mounting space) 
1000V AC FCC ¢ 1500V FCC surge ¢ 2500 V surge 
* compact, light weight 1000V AC FCC (2x 10 ps”) 
* latching type available * compact, light weight coil to contacts 
« latching type available ¢ latching type available 


Contact 
: 
etal (standard) silver alloy with gold overlay 


Contact 30W/62.5VA 30W/62.5VA 60W/125VA 

rating 

( res istive) 5S SG RCE ALR GAARA TEMA IA RRA AA EAA AD ASE SAAN ENN AAO RA EE ATEN AEE ESS BEANE EERE DENG DAV ECR ERE AES AE EA CEN 8 ERED CATE ORCAS EHS EN RETR BACEES £ EONS ERAS CAVERN OE EE CEN Es EOCENE ES OER CES 
(switching) 


PEST ee eee eee eee eee ee ee eee eee ee ee ee ee eee eee CeCe eee eee ee ee eee ee eee ee ee ee eee ee eee ee ee eee ee eee eee eee (eee ee eee eee ee ee ee Sc re ey 


OO een Ls Se eR ee ee es Ce ee Ce  Y 


Coil voltage | 3, 4.5, 5, 6, 9, 12, 24 V. DC 
Nominal . | 

operating power 140mW (single coil latch type 100mW) 
Must operate 0 

Must release ; 

Operate time (typ.) 
(Excluding bounce) 


Release time (typ.) 
(Excluding bounce) 1Ims 


nh 7 
” 


2 x 105 30V. DC, 1A (resistive) 
105 125V. AC, 0.5A (resistive) 


Between open 
Between adja- | 


fact and cal 1000V. AC 1500V. AC or 1000V. AC** 


ithstand 
arate -_ 1500V FCC 1500V (FCC), 2500V*** (2 x 10 ps, coil to contact) 


Safety standard UL, CSA 
Height (mm) 


Mounting _ 
lean Sree 9x14 9.3x14.3 75x15 


* 2 us of rise time and 10 ps of decay time to half crest. ** for double coil latch type *** 1500V for double coil latch type 
See NECEL's other products in Section 1500. 
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| | ) NEC Electronics Inc. ¢ 2880 Scott Bivd., Santa Clara, CA 95050-2554 
Ni EC Telephone: 1-800-366-9782 FAX #: 1-800-729-9288 ‘Miniature Relay— 


World Products Inc. (North America Distributor) : 
19654 8th St. East, Sonoma, CA 95476 _ _ Signal 
Telephone: 707/996-5201 ° FAX #: 707/996-3380 


Type ofrelay 


Contact | oe —— : 
Contact 
material (standard) silver alloy with gold overlay 


Contact i _ 60W/125VA 60W/125VA 6OW/125VA 


rating ‘ | 
(resistive) : BASE ohaices0'co id Ore 4.4818 (os Bore Dua /0e lo. Sib lols Wo6b:6.8- 9 '6ana PEE tw b's Wie bre'-6/ ee 8 EINES. OI8.O2S Shwe Mw alig ete Be’ wih Wie Oe, #6 aie gi 6, DiatieveySre\G)o, ae. oi'sre: ane) ea (olin wianGrelelusa\e: ater Wve:4ie.016 410 akG\'6ie; MPV aie Midigster4vahaud a 9/8 ereiai'e elaierélorerecais 0 ewe Sia bi ele- Wolo oraShb eb iwie ois wi eloealeke eae 
(switching) 


¢ low power consumption ¢ DIP terminal ¢ DIP terminal 
¢ surface mount ¢ sealed package ¢ sealed package 
(reduced mounting space) for flow soldering e low power 


consumption (400mW) 
¢ stable contact resistance 
at high temperature 
¢ 1500V FCC surge 


¢ stable contact resistance 
_ at high temperature 
¢ 1500V FCC surge 


¢ 2500V surge 
(2x 10 ps*) 
coil to contacts 
* latching type available 


Ce re eS nn re ee Cr 


ee ee) Se ee Ce ee Ce eee ee ee ees oe ee eee ee eee Cee ee ee eS Ce er a eee eee emer an eer aaa ara 


Coil voltage 3, 4.5, 5, 6, 9, 12, 24 V. DC | 5,6, 9, 12, 24, 48 V .DC | - & 
Nominal 

operating power 140mW (single coil latch type 100mW) 950mW 400mW 

Must operate ; ; ii | 
Must release | : ; | 

voltage | 10% 5% | 
Operate time (typ.) | 7 

(Excluding bounce) —  3ms 4ms 


Release time (typ.) | 
(Excluding bounce) 


2ms 


2 x 105 30V. DC, 1A (resistive) 106 24V. DC, 1A 107 24V. DC. 1A: 
105 125V. AC, 0.5A (resistive) _ 3 x 108 24V. DC, 0.5A Tn eae X 106 24V. DC, 0.5A 


=a en 

Between adja- 

1500V. AC or 1000V. AC** 1000V. AC 

Surge withstand 1500V (FCC), 2500V*** | 

(2 x 10 us, coil to contact) 1SO0V FCC # : 
easy standard UL, CSA 


Height: Sani 


podating: 3 98 i 202 


space . _{mm) 
* 2 us of rise time and 10 us of decay time to half crest. *** 1500V for double coil latch type #1500V FCC surge bulieen coil and contacts cand between ad Scbnt contacts. ** for double coil latch ie 
See NECEL's other products in Section 1500. | 
Be1402 For manufacturers’ sales offices, see yellow pages — _ EEM 1999 
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Telephone: 1-200-366-9782 FAX #:1-800-7209288 [Miniature Relay— 
eiepnone: I- . . > I . = 
NI i World Products Inc. (North America Distributor) ‘ 

19654 8th St. East, Sonoma, CA 95476 Signal 


Telephone: 707/996-5201 * FAX #: 707/996-3380 


Type of relay 


Contact 


Contact | 
material (standard) silver alloy with gold overlay 


¢ DIP terminal ¢ jow power consumption e low power consumption 
* sealed package ¢ 1500V FCC surge © 1500V FCC surge, 

for flow soldering 1000V AC FCC 1000V AC FCC 
¢ stable contact resistance breakdown voltage breakdown voltage 

at high temperature ¢ latching type available ¢ latching type available 


¢ 1500V FCC surge 


Contact 60W/125VA 60W/125VA 60W/125VA 

rating 

(resistive) a ee a rd Sa rar a ee Pere ere ee ee a 
(switching) 


ee a rare eS Se rer ee eee ee ee Cee ee ee ee en See eee eee eee ery 


ee eee Ce eee ee ee eee Cee ee eee eee ee ees Ce ee eee eee ee eee eee ee eee ees Ce ee eee ees Ce ee ee ey 


Coil voltage 5, 6, 9, 12, 24, 48 V. DC 1.5, 3, 4.5, 5, 6, 9, 12, 24, 48 V. DC 

Nominal 200mW (latching type- 400mw (latching type- 

operating power 400mW or 550mW single wound coil 100mW) single wound coil 200mW) 

Must operate 70% 70% 70% 

voltage 48V...80% (Form D type 80%) : 

Must release 

voltage 5% 

Operate time (typ.) 

(Excluding bounce) 3ms (KY type 4ms) 3.5ms 

Release time (typ.) 

(Excluding bounce) a 
106 24V. DC, 1A 1.5 x 108 24V. DC, 1A 

3 x 106 24V. DC, 0.5A 


10% 


—h 
fo] 
NJ 


3 x 10° 24V. DC, 0.5A 
Mechanical 


Between open 
Between adja- 


1000V. AC or 500V. AC* 


ttm 150, A 
B - 
fe and Gor 1000V. AC 1500V, AC 


Surge withstand 
voltage 1500V FCC # 


Safety standard UL, CSA 
11.4 | 10.1 


Mounting 9.8 x 20.2 10.1 x 20.3 
space (mm) 


#1500V FCC surge between coil and contacts and between adjacent contacts. * Form D type 
See NECEL's other products in Section 1500. | 
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7 _ NEC Electronics Inc. ¢ 2880 Scott Blvd., Santa Clara, CA 95050-2554 in ee ae 
AN E< Telephone: 1-800-366-9782 FAX #: 1-800-729-9288 Miniature Rel ay—— 


World Products Inc. (North America Distributor) z 
19654 8th St. East, Sonoma, CA 95476 | Si nal 
Telephone: 707/996-5201 ¢ FAX #: 707/996-3380 a 


MR301-H 


Type of relay 


¢ high-breakdown voltage 
¢ low power consumption 
¢ 1500V FCC surge 


Polarized Type 
Contact | 
26 oF 20 
Contact ilver alloy with gold overl ilver nickel all ilver oxid 
material (standard) silver alloy with gold overlay silver nickel alloy silver oxide complex alloy 


Contact 6OW/125VA 150W/600VA 300W/1200VA 


rating 
(resistive) Se le penn Tne Tee ORT eee Tee Te (ne f. ) ERS e eee eer er eee Cer Tree wee eT eR TOIT Re Panera ee kere a Tear at caer reer ir hoe Sor ar a ee 
(switching) 


¢ low profile 
* specialty for automotive 
¢ flux tight 


¢ low profile 
¢ high power switching 

* flux tight 

* specialty for automotive 


Pee ee eee ee eee Om fl): Gere ee eer eee eee ee eee eee eee eee eee ee ee © en re 


were ee eee eee ee eee eee eee eee ees Cee eee eee eee eee eee! OY, re ee een Ree ee eee eee eee ee ee ee eee ee eee eee eee eS Cee eee ee eee oe er ee 


Coil voltage 1.5, 3, 4.5, 5, 6, 9, 12, 24, 48 V. DC 3, 5, 6, 9, 12, 24, 48 V. DC 
Nominal 
operating power 
Must operate | 
voltage 
Must release j 
voltage 10% 
Operate time (typ.) 
(Excluding bounce) 10ms 
Release time (typ.) 
Life 1.5x10® 24V. DC, 1A 105 
3 x 106 24V. DC, 0.5A 120V. AC, 7A 
(opera- 


tions) 
1000V. AC or 500V. AC* 750V. AC 
Between adja- 
eran coll 4000V. AC 1500V. AC | 
Surge withstand 1500V FCC : 
voltage 
Safety standard UL, CSA 


[Height (mm) ft 


Mounting 
space (mm) 10.1 x 20.3 | 16.5 x 22.5 


* Y type (Form D type: 500V. AC) 
See NECEL's other products in Section 1500. 
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teophona 0doeorae rakr ceconessee Miniature Relay— 
eiepnone: |I- - - :1- . - 
— World Products Inc. (North America Distributor) la ure C d 

19654 8th St. East, Sonoma, CA 95476 Power 


Telephone: 707/996-5201 * FAX #: 707/996-3380 


Z 


Type of relay 


* twin relay * twin relay ¢ low profile 

¢ motor and solenoid ¢ motor and solenoid ¢ high power switching 
reversible control reversible control ¢ flux tight 

© 30% less relay space than ¢ 50% less relay space than 
2 conventional relays 2 conventional relays 

© symmetrical structure ¢ symmetrical structure 

¢ flux tight housing ¢ flux tight housing 


Contact 


arrangement 
Pena (standard) silver oxide complex alloy 


Contact 
rating 


(resistive) 
(switching) 


(16V. DC) 


Coil voltage 12V. DC 


Nominal 


operating power 0.64W/0.8W/1.15W 


0.48W/0.64W 0.48W/0.64W 


Must operate 


voltage 6.5 to 8.5 V. DC 


Must release 
voltage 


Operate time (max.) 
(Excluding bounce) 


Release time (max.) 
(Excluding bounce) 


0.6 to 0.9 V.DC 0.9 V. DC 0.9 V.DC 
10ms 


10ms 


10° motor load 10° motor load 
14V. DC, 25A/7A 14V. DC, 20A/3A 


Between open 


contacts 500 V. DC 


Between adja- 
cent contacts 


Between con- 


tact and coil 500 V. DC 


= 
(on) 
L>?) 


Surge withstand 
voltage 


Safety standard 
Separate type 


17.0 


Mounting 
space (mm) 16.5 x 33.5 


16.5 16.5 


16.7 x 24.3 16.7 x 15.1 


* Y type (Form D type: 500V.AC) 
See NECEL's other products in Section 1500. 
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OMRON'S AUTOMATED FAX INFORMATION SYSTEM 


Low Signal Relays | 


Model G5A | G5V-1, G5V-1F G5V-2 G6A G6E 


Dimensions: mm (inch) 8.38 (.33)H x 16 (.63)L G5V-1:9.91(.39)Hx12.19 11.43 (.45)H x 20.32 8.13 (.32)H x 20.07 8.38 (.33)H x 16 
x 9.91 (.39)W (.48)L x 7.37 (.29)W (.B0)L x 9.91 (.39)W (.79)L x-9.91 (.39)W (.63)L x 9.91 (.39)W 
Features Subminiature relay ideal § Subminiature relay for Miniature relay for Fully-sealed relay Subminiature low signal 
for office automation interface applications. handling low signals with high reliability, switching relay has high 
and test and measure- Fully-sealed construc- in computer peripherals, ideal for communication sensitivity. Packed ina 
ment. Semi-sealed or tion. Low power telecommunications equipment. Latching magazine for automatic 
fully-sealed. consumption. Also and security equipment. __ type available. insertion and soldering. 
available in surface ‘Fully-sealed Latching type available. 
mount. construction. . 


Contact Ratings 


Contact form DPDT SPDT DPDT DPDT SPDT 
4PDT 

Contact type Bifurcated crossbar Single crossbar Bifurcated crossbar Bifurcated crossbar Bifurcated crossbar 

Contact material Ag with Au clad | Ag with Au clad Ag with Au clad Ag with AgPd with Ag with Au clad 
Auciad Auclad 

Max. operating current 1A 1A 2A 2A 2A 3A 

under resistive load 

Max. operating voltage 125 VAC, 125 VDC 125 VAC, 60 VDC 125 VAC, 125 VDC 250 VAC, 220 VDC 250 VAC, 220 VDC 

Number of poles 2 1 2 2,4 1 

Max. switching capacity 37.5 VA, 62.5 VA, 62.5 VA, 125 VA, 60 W 50 VA, 60 W 

under resistive load 33 W 30 W 60 W 

Minimum porrmesivlg 10 pA, 10 mVDC 1 mA, 5 VDC 10 pA, 10 mVDC 10 pA, 10 mVDC 10 pA, 10 mVDC 

- load 
Rated load (under 0.5 A at 24 VAC 0.5 A at 125 VAC 0.5 A at 125 VAC O.5Aat 0.3Aat 0.4 A at 125 VAC 
resistive load) 1 Aat 24 VDC 1 Aat 24 VDC 2 Aat 30 VDC 125 VAC, 125 VAC, 2 Aat 30 VDC 


2 Aat 1 Aat 
30 VDC 30VDC 


Coil Ratings 


Rated voltage : 3, 5, 6, 9, 12, 24, 5, 6, 9, 12, 24 VDC 3, 5, 6, 9, 12, 24, 3, 5, 6, 9, 12, 24, 3, 5, 6, 9, 12, 24, 
48 VDC 48 VDC 48 VDC 48 VDC 
Power consumption* 200 mW (standard and 150 mW 500 mW (standard) 200 mW ( DPDT std.) 200 mW (standard) 
latching) 360 mW (high sensitivity) | 180 mW (DPDT latch.) 400 mW (low sensitivity) 
150 mW (ultra-sensitive) | 360 mW (4PDT std.) standard and latching 
Dielectric 1,000 VAG 1,000 VAC 1,000 VAC 1,000 VAC 1,500 VAC 
Strength 
(50/60 Hz for 1 minute) 
Electrical 100,000 minimum 100,000 minimum 300,000 minimum 500,000 minimum 500,000 minimum (DC) 
Service Life 100,000 minimum (AC) 
(operations) 
Terminal PCB terminal PCB terminal, PCB terminal PCB terminal PCB terminal 
Choices SMT gullwing 
Approved UL, CSA, FCC Part 68 UL, CSA UL, CSA UL, CSA, FCC Part 68 UL, CSA, FCC Part 68, 
Standards available CCITT, Bellcore 
NOTE: 1. Relay height includes standoffs. | For more information, call 1-800-55-OMRON. 


2. All specifications subject to change without notice. 
3. * All specifications measured at 23°C, 65% RH unless indicated otherwise. 
4. €@& Moving Loop Relay. 
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OMRON. 3 
Low Signal Relays MOS FET Relay 


Model G6H/G6H-2F G6K G6S G6Y G3VM | 


os 


5.08 (.20)H x 13.97 
(.55)L x 8.89 (.35)W 


G3VM-2: 4.58 (.18)H x 
6.4 (.25)L x 3.65 (.14)W 


Dimensions: mm (inch) 5.3 a x 10.2 


(.40)L x 6.7 (.26)W 


9.4 (.37)H x 15 (.59)L 
x 7.5 (.30)W 


9 (.35)H x 20.5 (.81)L 
x 11.5 (.45)W 


Features Compact, extremely 
low- profile relay ideal 
for high-density mount- 
ing. Bifurcated contacts 
capable of switching 

1A with very little power 
consumption. Fully- 
sealed construction. 
Available in surface 
mount (G6H-2F). 


Smail RF relay, fully Photo-MOS construction 
sealed, with exceptional for continuous load 
VSWR (1.5 max.), insertion Current. Three versions: 
loss (0.5 dB max.) and 100 mA, 100-120 mA 
isolation (65 dB min.) and 120-200 mA. 
characteristics at 900 Compatible 4-pin model 
MHz. Ideal for cable TV available for positioning 
decoder boxes, TV sets 4-pin optocoupler. 

and other RF applications. 


Space saving relay 
with special lead 
frame design. 
Available in SMT 
gullwing and 
“inside-L” leads 
as well as through- 
hole terminals. 


Space-saving relay meets 
Bellcore 2.5 kV surge 
specification. Unique lead 
frame design emulates 
IC components for better 
solderability and solder 
joint reliability. Surface 
mount or through hole 
versions; latching and 
high-sensitivity models. 


Contact Ratings 


Contact form DPDT SPDT DPDT SPDT 1 Form A or 2 Form A 
DPDT 

Contact type Bifurcated crossbar Bifurcated crossbar Bifurcated crossbar Twin = 

Contact material Ag with Au clad Ag with Au clad Ag with Au clad AuAg clad = 

Max. operating current 1A 1A 2A 0.5A 10 mA (50 mA max.) LED 


under resistive load 


forward current; 1A (1% 
duty max., 100 psec pulse 
width max.) repetitive peak 
LED forward current; 5V 
max. LED reverse voltage 


Max. operating voltage 125 VAC, 110 VDC 125 VAC, 125 VDC 250 VAC, 220 VDC 30 VAC, 30 VDC -350 to 350 VAC, 
-350 to 350 VDC 
Number of poles 2 1,2 2 1 <= 
Max. switching capacity 62.5 VA, 33 W 37.5 VA, 30 W 62.5 VA, 60 W 1 VA, 1W oor 
under resistive load 
Minimum permissible 10 pA, 10 mVDC 10 pA, 10 mVDC 10 pA, 10 mVDC 10 mA, 10 m VDC = 
load 
Rated load (under 0.5 A at 125 VAC 0.3 A at 125 VAC 0.5 Aat 125 VAC 0.01 A at 30 VAC zs 
resistive load) 1 Aat 30 VDC 1 A at 30 VDC 2 Aat 30 VDC 0.01 A at 30 VDC 
1 W at 900 MHz 
Coil Ratings 
Rated voltage 3, 5, 6, 9, 12, 24, 3, 4.5, 5, 6, 9, 12, 3, 4.5, 5, 6, 9, 12, 4.5, 5,9, 12, 24 — 
48 VDC 24 VDC 24 VDC VDC 
Power consumption 140 mW (standard)* 80 mW (SPDT standard) 140 mW (standard) 200 mW = 
100 mW (DPDT 
standard) 
Dielectric 1,000 VAC 1,500 VAC 2,000 VAC standard 1,000 VAC 2,500 VAC for 1 minute 
Strength 
(50/60 Hz for 1 minute) 
Electrical 100,000 minimum 100,000 minimum 100,000 minimum 300,000 minimum == 
Service Life 
(operations) 
Terminal PCB terminal (G6H) Gullwing, inside “L”, Gullwing, inside “L”, PCB terminal PCB, surface mount 
Choices “L” modified PCB terminal PCB terminal gull-wing 
gullwing leads (G6H-2F) 
Approved UL, CSA UL, CSA pending UL, CSA, FCC Part 68, — UL/CSA 
Standards Bellcore 


NOTE: 1. Relay height includes standoffs. 
2. All specifications subject to change without notice. 
3. * All specifications measured at 23°C, 65% RH unless indicated otherwise. 
4.@ Moving Loop Relay/ ex9) Super Loop Relay 


For more information, call 1-800-55-OMRON. 
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Power PCB Relays 


Model - G2R G4X 


Instant Information on Omron Products... 
24-hours-a-day, 7-days-a-week! 


GB G5LE 


Dimensions: mm (inch) 25.4 (1)H x 28.96 (1.14)L 25.5 (1.00)H x 29.0 30.99 (1.22)H x 44.96 13.97 (.55)H x 22.1 19 (.75)H x 22.5 (.89)L 


X 12.95 (.51)W (1.14)L x 13 (0.51)W (1.77)L x 20.07 (.79)W ss (.87)L x 11.43 (.45)W x 16.5 (.65)W 
Features Slim-styled power relay. Economical SPST-NO Offers high impulse Low-profile relay for Compact, sugar cube 
16 A high-capacity, relay. Class B insulation, withstand voltage switching up to 8 A. 10 A relay with Class 
bifurcated contacts, sealed, 10 A and 16 A switching and dielectric strength. High-sensitivity coil B insulation. Ideal for 
Class B insulation and capacities. Sealed and Ideal for power available. . security equipment, 
latching types available. unsealed versions. switching. Sealed home electrical appli- 
type and Class B ances, audio equip- 
insulation available. ment, remote control 


switched power. Flux 
protected or plastic 
sealed versions. 


Contact Ratings 


Contact form SPDT, SPST-NO, SPST-NO SPST-NO, SPST-NO SPDT, SPST-NO 
DPDT, DPST-NO DPST-NO 

Contact type Single and Single button Single button Single button Single button 
bifurcated button 

Contact material AgCdoO or AginSn AgSnin AgCdO AgCdO AgCdO, AgSno,, 

AgSnin 
Max. operating current —- 16 A (high-capacity, 1-pole) 16 A (high-capacity) 15A 3A 10A 
under resistive load 10 A (general-purpose, 1-pole) 10 A (general-purpose) 8 A (high-capacity) 


5 A (general-purpose, 2-pole) 
5 A (bifurcated, 1-pole) 

5 A (high sensitivity, 1-pole) 

3 A (high sensitivity, 2-pole) 


Max. operating voltage 380 VAC, 125 VDC 250 VAC, 24 VDC 250 VAC, 125 VDC 250 VAC, 30 VDC 250 VAC, 125 VDC 
Number of poles 1 2 1 1 2 1 1 

Max. switching capacity 4,000VA 1,250 VA 2,500 VA_ 4,000 VA .3,750 VA 750 VA, 90 W 1,200 VA, 240 W 
under resistive load 480 W 150 W 240 W 384 W 2,000 VA, 240 W 

Minimum permissible 1 pole=100 mA, 5 VDC 100 mA, 5 VDC 500 mA, 5 VDC 10 mA, 5 VDC 100 mA, 5 VDC 
load 2 pole=10 mA, 5 VDC 

Rated load (under 16 A at 250 VAC, 30 VDC 10 Aat 250 VAC, 24VDC 15Aat 250 VAC 3Aat 125 VAC,30 VDC 10Aat 120 VAC 
resistive load) 10 A at 250 VAC, 30 VDC 16 Aat 250 VAC,24VDC 15Aat24 VDC 8Aat125VAC,30 VDC 8Aat30 VDC 


5 A at 250 VAC, 30 VDC 


Coil Ratings 


Rated voltage 6, 12, 24, 50,110,120, 220, 9, 12, 18,24 VDC 12, 18, 24, 100 VDC 3, 5, 6, 12, 18, 24 VDC 3, 5, 6, 9, 12, 24, 
240 VAC 48 VDC 
3, 5, 6, 12, 24, 48, 100, 
110 VDC | 
Power consumption 0.9 VA, 530 mW 530 mW 800 mW 360 mW 400 mW 
360 mW (high sensitivity) 
Dielectric 5,000 VAC 5,000 VAC 4,000 VAC 2,000 VAC 2,000 VAC 
Strength 
(50/60 Hz for 1 minute) 
Electrical 100,000 minimum 100,000 minimum 100,000 minimum 100,000 minimum 100,000 minimum 
Service Life (general purpose, | 
(operations) unsealed version) 
Terminal PCB terminal, plug-in and PCB terminals PCB terminal, quick- PCB terminal PCB terminal 
Choices quick-connect connect, solder 
Approved UL, CSA, SEV, SEMKO, UL, CSA, VDE UL, CSA, VDE, UL, CSA, TUV UL, CSA, TUV 
Standards VDE, TUV SEMKO, SEV, TUV 
NOTE: 1. Relay height includes standoffs. For more information, call 1-800-55-OMRON. 


2. All specifications subject to change without notice. 
3. * All specifications measured at 23°C, 65% RH unless indicated otherwise. 
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Model 


Dimensions: mm (inch) 


Power PCB Relays 


G5P 


25 (.98)H x 24 (.95)L 
x 10 (.39)W 


9.91 (.39)H x 20.07 
(.79)L x 9.91 (.39)W 


G6C 


9.91 (.39)H x 20.07 
Falco aw 


G6D 


eo .2e@ « @ 


12.5 (.49)H x 17.5 
reaeee (.26)W 


G6RN 


5 (0.59)H x 28.5 
7 ie ad 


Features 


Contact Ratings 


Contact form 


Contact type 

Contact material 

Max. operating current 
under resistive load 
Max. operating voltage 


Number of poles 


Max. switching capacity 


Slim-styled power relay 
for TV and audio 
equipment power 
supplies. High 10,000 V 
surge withstand. TV-5 
rated and switches up 
to 5 A. Semi-sealed. 
High-sensitivity model 
available. 


SPST-NO 


Single button 
AgSnO 


5A 


250 VAC, 30 VDC 
| 


1,250 VA, 150 W 


High-capacity, 
subminiature relay 
switches 8 A loads with 
SPST-NO and 5A 
loads with standard 
type. Latching type 
available. Plastic 
sealed. Available with 
reverse coil polarity. 


SPST-NO, SPST-NO + 
SPST-NC, DPST-NO, 
DPST-NC 

Single button 

AgCdO or AgInSn 


BA 5A 


380 VAC, 125 VDC 
1 2 


2,000 VA, 1,250 VA, 


High-capacity, 
subminiature relay 
switches 10 A loads 
with SPST-NO and 8A 
loads with SPST-NO 
and SPST-NC. Semi- 


sealed or plastic sealed. 


Latching type available. 


SPST-NO, SPST-NO + 
SPST-NC 

Single button 

AgCdO 


10A,8A 


380 VAC, 125 VDC 
| 


2,900 VA, 300 W 


Subminiature relay with 
reduced board space. 
Ideal for high-density 
mounting (45% smaller 
than surface area of 


G6B). Switches 5 A with 


SPST-NO and low 
power consumption. 


SPST-NO 


Single button 
Ag alloy 


5A 


250 VAC, 30 VDC 
1 


1,250 VA, 150 W 


Low-profile relay, 
switches 8 A with high 
(4,000 VAC) dielectric 
strength. Ideal for 
switching contactors, 
solenoids and motors. 


SPST-NO, SPDT 


Single button 
AgNi + Au plated 


8A 


250 VAC, 125 VDC 
1 


2,000 VA, 150 W 


NOTE: 1. Relay height includes standoffs. 
2. All specifications subject to change without notice. 
3. * All specifications measured at 23°C, 65% RH unless indicated otherwise. 
4. @ Moving Loop Relay. 


EEM 1999 


under resistive load 240 W 150 W 
Minimum permissible 100 mA, 5 VDC 10 mA, 5 VDC 10 mA, 5 VDC 10 mA, 5 VDC 10 mA, 5 VDC 
load 
Rated load (under 5 Aat 250 VAC, 8 A at 250 VAC, 10 A at 250 VAC, 5 A at 250 VAC, 8 A at 250 VAC, 
resistive load) 30 VDC 8 A at 30 VDC 10 A at 30 VDC 5 Aat 30 VDC 5 A at 30 VDC 

5 Aat 250 VAC, 8 A at 250 VAC, 

5 Aat 30 VDC 8 A at 30 VDC 
Coil Ratings 
Rated voltage 5, 6, 9, 12, 24, 48 VDC 5, 6, 12, 24 VDC 3, 5, 6, 12, 24 VDC 5,12, 24 VDC 5, 6, 12, 24, 48 VDC 
Power consumption 530 mW 200 mW standard and 200 mW standard and 200 mW 220 mW, 

latching latching 250 mW (48 VDC) 
Dielectric 4,000 VAC 3,000 VAC 2,000 VAC 3,000 VAC 4,000 VAC 
Strength 
(50/60 Hz for 1 minute) 
Electrical 100,000 minimum 100,000 minimum 100,000 minimum 100,000 minimum 100,000 minimum 
Service Life 
(operations) 
Terminal PCB terminal PCB terminal PCB terminal PCB terminal PCB terminal 
Choices . 
Approved UL, CSA, SEV, SEMKO, UL, CSA, FCC Part 68 UL, CSA, VDE UL, CSA, TUV, SEV UL, CSA, TUV, VDE, 
Standards TUV IEC 


For more information, call 1-800-55-OMRON. 


For manufacturers’ sales offices, see yellow pages 
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Model 


Dimensions: mm (inch) 


GsJ 


25 ( .98)H x 28 (1.10)L x 


28 (1.10)W 


RELAYS 


G8P 


16.76 (.66)H x 30.48 
(1.20)L x 24.13 (.95)W 


[omen GONTROL-FAX [Sy 


847.843.1963 ; 


OMRON'S AUTOMATED FAX INFORMATION sveram 


G4B 


28.96 (1.14)H x 50.8 (2)L 


X 32.51 (1.28)W 


G7J 


64 (2.52)H x 53.5 
(2.11)L x 34.5 (1.36)W 


4500 


instant Information on Omron Products... 
24-hours-a-day, 7-days-a-week! 


G7L 


49.02 (1.93)H x 68.58 
(2.70)L. x 34.54 (1.36)W 


Features 


General-purpose auto- 
motive relay switches 
40 A, handles inrush 
current to 100 A. Fits 
standard ISO terminal 
footprint. Weatherproof 
cover and mounting 
bracket types available. 


Power relay breaks up 
to 30 A load. Class B 
insulation, dust cover 
and sealed versions 
available. Optional 
footprint available. 


Breaks 15 A, carries 
20 A and withstands 
55 A inrush. 25 A high- 
capacity and Class B 


insulation types 
available. 


High-capacity power 
relay has double-break 
contact arrangement, 
and includes push-to- 
test button as a 
standard feature. 


High-capacity power 
relay has double-break 
contact arrangement. 
Class B insulation is 
standard. 


Contact Ratings 


Contact form SPST-NO (PCB), SPST-NO, SPST-NC, SPST-NO, SPDT 4PST-NO, 3PST-NO/ SPST-NO-DM 
SPDT (plug-in) SPDT SPST-NC, DPST-NO/ DPST-NO-DM 
DPST-NC 
Contact type Single button Single button Single button Single button Single button 
Contact material AgSnin AgCdO, AginSn AgCdO or AginSn AgCdO AgCdO 
Max. operating current 40 A/20 A (NO/NC) 30 A (SPST-NO) 15A 25 A(NO contacts) 30 A (SPST-NO) 
under resistive load 20 ASPDT (NO contact) 25 A (high- capacity) 8 A (NC contacts) 25 A (DPST-NO) 
10 A SPDT (NC contact) 
Max. operating voltage 16 VDC 250 VAC, 28 VDC 250 VAC, 125 VDC 250 VAC, 125 VDC 250 VAC 
Number of poles 1 1 1 4 1 2 
Max. switching capacity 480 W 7,500 VA, 560 W 3,300 VA/360 W 5,500 VA (NO contacts) 6,600VA 5,500 VA 
under resistive load 5,500 VA/600 W 1,760 VA (NC contacts) 
Minimum permissible Consult factory 500 mA, 5 VDC 100 mA, 5 VDC 100 mA, 24 VDC at 100 mA, 5 VDC 
load 120 operations/min. 
Rated load (under 40 Aat 12 VDC 30 A at 250 VAC, 15 Aat 220 VAC, 24 VDC 25 Aat 220 VAC (NO 30 A at 20 Aat 
resistive load) 20 A at 28 VDC 25 Aat 220 VAC, 24 VDC contacts), 8 A at 220 220 VAC 220 VAC 
VAC (NC contacts) 
Coil Ratings 
Rated voltage 12 VDC 6, 9, 12, 15, 18, 24, 6, 12, 24, 50, 100, 100/120, 200/240 VAC 6, 12, 24, 50, 100/120, 
48 VDC 120 VAC 12, 24 VDC 200/240 VAC 
6, 12, 24, 48, 100, | 6, 12, 24, 48, 100 VDC 
110 VDC 
Power consumption 1.85 W 900 mW* (At 60 Hz for AC) (At 60 Hz for AC) (At 60 Hz for AC) 
1.3 VA, 1.2 W 1.8 to 2.6 VA, 2.0 W 1.7 to 2.5 VA, 1.9W 
Dielectric 800 VDC for 1 minute 1,500 VAC 2,000 VAC 4,000 VAC 4,000 VAC 
Strength 
(50/60 Hz for 1 minute) 
Electrical 100,000 minimum 100,000 minimum 100,000 minimum 100,000 minimum 100,000 minimum 
Service Life 
(operations) 
Terminal PCB/quick-connect PCB terminal Quick-connect, PCB Screw terminals, Quick-connect, plug-in 
Choices terminal, combination PCB terminals screw, PCB terminal 
PCB + QC 
Approved — UL, CSA UL, CSA UL, CSA UL, CSA, TUV, IEC, 
Standards CE 


NOTE: 1. Relay height includes standoffs. 
2. All specifications subject to change without notice. 
3. * All specifications measured at 23°C, 65% RH unless indicated otherwise. 
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847.843.1963 & 
General Purpose Relays 


Model LY MK MY H3RN HSYN 


Dimensions: mm (inch) 35.56 (1.40)H x 27.94 52.58 (2.07)H x 34.54 36.07 (1.42)H x 27.94 31.20 (1.23)H x 47.40 28 (1.10)H x 56.60 (2.23)L 
(1.10)L x 21.59 (.85)W (1.36)L x 34.54 (1.36)W (1.10)L x 21.59 (.85)W — (1.87)L x 12.80 (.50)W x 21.50 (.85)W 
Features Compact, general- Exceptionally reliable Versatile relay, ideal for  Ultra-slim timer offers ON- Select ON delay, Interval 
purpose relay suitable power relay plugs into power and sequence delay, Interval and Repeat or Repeat Cycle timing 
for a wide range of convenient octal pin control applications, Cycle timing functions and _ functions and multiple time 
applications up to 15 A. sockets. Mechanical meets many application multiple time ranges. Short _ ranges in one relay. Short 
LED indicator, push-to- indicator and test button needs. Latching and range (0.15-10 min.), long range (0.15-10 min.), long 
test button versions. are standard features. hermetically sealed range (0.1 min.-10 hrs.) Self- range (0.1 min.-10 hrs,). 
versions available. resetting. Power and time Self-resetting. Power and 
up indicators standard. time up indicators standard. 


Contact Ratings 


Contact form SPDT, DPDT, 3PDT, 4PDT DPDT, 3PDT DPDT, 3PDT, 4PDT SPDT, DPST-NO DPDT, 4PDT 
Contact type Single button, Single button Single button, Single button = 
bifurcated button bifurcated button 
Contact material AgCdO Ag Ag or AgCdO AgCdO AgCdO 
Max. operating current 15 A (SPDT) 10A 5 A (DPDT, 3PDT 3A 5 A (DPDT) 
under resistive load 10 A (OPDT, 3PDT, 4PDT) unsealed); 5 A (4PDT 3 A (4PDT) 
5 A (bifurcated contacts, unsealed); 3 A (4PDT 
DPDT and 4PDT) hermetically sealed); 
1 A(4PDT sealed) 
Max. operating voltage 250 VAC, 125 VDC 250 VAC, 250 VDC 250 VAC, 125 VDC 250 VAC 250 VAC 
Number of poles 1 2,3,and4 2 3 2and3 4 i 2 2 4 
Max. switching capacity 1,700VA 1,100 VA 2,500 VA 2,500 VA(NO) 1,100VA 660 VA 750 VA, 72 W 1,250 VA 750 VA 
under resistive load 360 W 240 W 280 W 1,250 VA(NC) 120W 72 W 120 W 72 W 
280 W 
Minimum permissible Std: 100 mA, 5 VDC 10 mA, 1 VDC Std: 1 mA, 5 VDC 10 mA, 5 VDC 1 mA, 5 VDC 
load Bif: 10 mA, 5 VDC Bif: 100 nA, 1 VDC 
Rated load 15 Aat 10 Aat 10 Aat 10 Aat 5 Aat 3 Aat 3A, 250 VAC, 5 A at 250 VAC, 24 VDC 
(under resistive load) 110 VAC, 110 VAC, 250 VAC, 250VAC(NO), 220VAC, 220 VAC, 3 A at 250 VAC, 24 VDC 
24VDC 24VDC 10 Aat 5 Aat 24VDC 24VDC 
28VDC 250 VAC (NC), 
10 Aat 120 VAC, 
10 Aat 28 VDC 


Coil Ratings 


Rated voltage 6, 12, 24,50,110/120, _—6, 12, 24, 50, 110, 120, 6, 12, 24, 50, 100/110, 24 VAC 24, 100-120, 20-230 VAC 
220/240 VAC 220, 240 VAC 110/120, 200/220, 12, 24 VDC 12,24 VDC 
6, 12, 24,48, 100/110 6, 12, 24, 48, 110 VDC 220/240 VAC 
VDC 6, 12, 24, 48, 100/110 VDC 
Power consumption 14VA 11VA, 9 2.3VA,1.5W Approx. 1.1VA,0.9W 0.8 VA, 24 VAC 1.1 VA, 24 VAC 
at 60 Hz for AC 0.9 W 0.9 W (DPDT) 0.4 W, 12 VDC 1.4 VA, 120 VAC 
1.6 VA, 0.5 W, 24 VDC 1.5 VA, 230 VAC 
1.4W (3PDT) 0.9 W, 12/24 VDC 
1.95 VA, . ; 
1.5 W (4PDT) 
Dielectric 2,000 VAC 2,000 VAC 2,000 VAC, unsealed = 2,000 VAC 2,000 VAC 
Strength 1,500 VAC, sealed 
(50/60 Hz for 1 minute) 
Electrical 200,000 minimum 100,000 minimum 500,000 minimum 100,000 minimum 900,000 minimum (DPDT) 
Service Life 500,000 minimum (2P) 200,000 minimum (4P) 200,000 minimum (4PDT) 
(operations) . 
Terminal PCB terminal, plug-in Octal pin PCB terminal, plug-in Solder terminal, fits P2RF Socket for track, solder or 
Choices . sockets wire-wrap terminal mounting 
Approved UL, CSA, SEV, VDE, UL, CSA, SEV, DEMKO, —_-UL, CSA, SEV, CE UL, CSA, CE UL, CSA, CE 
Standards CE TUV (EMC and LV) (EMC and LV) 
NOTE: 1. Relay height includes standoffs. For more information, call 1-800-55-OMRON. 


2. All specifications subject to change without notice. 
3. * All specifications measured at 23°C, 65% RH unless indicated otherwise. 
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OMARON’S AUTOMATED FAX INFORMATION everan 


instant Information on Omron Products... 
24-hours-a-day, 7-days-a-week! 


Solid State Relays 


Model G3MB G3Mc  G3NA _  G3R 

Dimensions: mm (inch) 20.5 (.72)H x 24.5 (.86)L 13.5 (.48)H x 24.5 (.86)L 27.0 (1.06)H x 58.0 (2. (2.28)L 28.0 (.99)H x 29.0 (1.02)L 
x 5.5 (.19)W x 4.5 (. iow x 43.0 (1.69)W x 13.0 (.46)W 

Features | Multi-input solid state relay, Multi-input solid state relay, Multi-input solid state relay, Compact SSR with operation 
space saving SIP design. compact, thin profile industry standard “hockey indicator offered. PCB or 
Ideal for high-density eco SSR. Ideal for close PCB puck” design. Operation socket mount available. 
applications. mounting. indicator standard. Ideal for Interchangeable with G2R 

industrial controls. electromechanical relay. 

Available Operating 4-6VDC 4-6 VDC 4-32 VDC 4-6VDC 

Input 9.6 - 14.4 VDC 9.6 - 14.4 VDC 75 - 132 VAC 9.6 - 14.4 VDC 
19.2 - 28.8 VDC 19.2 - 28.8 VDC 150 - 264 VAC 19.2 - 28.8 VDC 


Available Outputs 


Output voltage/Output load 75 - 182 VAC/2 A 75-132 VAC/1A 5-200 VDC/10A 75 - 1382 VAC/1A 
75 - 264 VAC/2 A 75 -264VAC/1A_. 24 - 240 VAC/5 A, 10A, 75 - 1382 VAC/2 A 
75 - 264 VAC/2A 20 A, 25A, 440A : 75 - 264 VAC/1A 
200 - 480 VAC/10 A, 20 A, 75 - 264 VAC/1A 
25A,40A 3 - 52.8 VDC/2A 
3-125 VDC/1.5A 
Isolation Phototriac _ Phototriac Phototriac Phototriac 
Photocoupler Photocoupler 
Zero Crossing Yes Yes Yes Yes 
Available . 
Snubber Circuit Yes Yes Yes . . Yes 
Life . MTTF 100,000 hours MTTF 100,000 hours MTTF 100,000 hours MTTF 100,000 hours 
Mounting PCB mount PCB mount Panel mount PCB/Socket mount 
Terminal PCB terminal PCB terminal Screw PCB or Plug-in terminals 
Approvals UL; CSA UL, CSA | UL, CSA, TUV UL, CSA 


For more information, call 1-800-55-OMRON. 
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HIGH VOLTAGE RELAYS 


1KV TO 300KV PK TEST 


HV BASIC RELAYS TO 300KV PK TEST 

For transfer, safety grounding, tap selection, polarity selection in the range of 1 KV to 
200KV DC or PK AC with PK test voltages up to 300KV PK. Most high voltage 
contacts have full insulation above ground. A higher insulation level to ground is 
optional. Some units are spring return and can mount in any position, or with gravity 
return by mounting in the proper position. Also usable in oil or insulating gas with 
increased voltage ratings. Relays are available with replaceable tungsten alloy 
contacts for high current capacitor discharge use and with auxiliary contacts for 
holding, indicating or interlocking. See Solenoid-Saver™ for computer control. 


HV LATCHING RELAYS 


Loss of control power will not cause an unwanted transfer. Power is not required to 
maintain position, reducing energy requirements and heat. Pulse actuation may be 
desirable in some applications. 


wet 
SO, 


40 KV PK TEST eae 


HV AIR OPERATED RELAYS TO 300KV PK TEST 


Air operated relays can be actuated with compressed air or other gas pressures of 
80 to 120 PSI. Some can be operated at pressures as low as 30 PSI. Some units 
have spring return with loss of air. Auxiliary air valve type indicators can be provided 
in place of auxiliary electrical type contacts to provide complete isolation from high 
a voltage, and provide answerback to indicate full open or closed, or other control. 
6OKV ara Units designed to be submerged in insulating fluid are also available with air exhaust 
Aha Gans outlets to exterior to avoid contaminating the insulating fluids. 


E60-NCP- - 


HV DELAYED OPENING AND CLOSING RELAYS TO 100KV PK 


For some high voltage control and safety applications, a delayed action but positive 4 Reece 
automatic closing (normally closed) or opening (normally open) of high voltage relays 

upon accidental loss or normal shut down of control power is desirable if not 
mandatory. These relays are designed for safety shorting and for use with HV power 
supplies having stored energy which must not be discharged before other control 
relays operate, or current flow which must not be interrupted too soon. Delay can be 
initiated either when control voltage is turned on or turned off, or both. 


HIGH VOLTAGE MULTI-POLE RELAYS TO 40KV PK TEST 


The Multi-pole E series relays are designed for high voltage applications where 2 or more 
poles are required. These air insulated relays are constructed using fire retardant, 
moisture sealed anti-tracking epoxy glass laminate of the highest quality. Environmental 
resistant materials are standard throughout to assure long life and ruggedness. 
Applications for these relays include: 3 phase tap or load selection, transfer, polarity 

: i reversing, safety grounding, and shorting. These units can be used in air, oil, or other 
ET4-25-4PDT + insulating mediums and are designed to be mounted base down. Contacts are available 
25KV PK TEST : in normally open, normally closed and double throw configurations. Latching units are 
also available. 


SOLENOID-SAVER® SOLENOID DRIVER/CONTROLLER 24V TO 250V AC/DC 


For AC 25 to 800Hz or DC high pull-in/ow holding current Solenoids to prevent coil burnout, reduce coil 
temperature, eliminate AC Hum, & also, if specified, to allow low voltage, low current computer control, 4- 
10V, 5MA. Available also to delay deactivation on loss of power or to provide energy storage high speed 
activation by low power signals. 


See our additional HV products in Volume D, Instruments, Test & Measuring - Sect. 2900, 
and Control Systems & Components - Sect. 2200 | 


R OSS ENGINEERING CORP. 


540 Westchester Dr., Campbell, CA 95008 (408)3774621 FAX (408)377-5182 TOLL FREE 1-800-654-3205 
E-mail: rosseng @ aol.com, URL: http://home.navisoft.com/rossengineering/index.htm 
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ELECTRIC | 
POWER MONITOR 


SPECIFICATIONS 

INPUT VOLTAGE: 115 VRMS line to neu- 
tral + 5.8 VRMS, 400 Hz + 20 Hz, 3 
phases plus neutral, phase sequence 
A-B-C (pins 1,2,3&8 

NORMAL OUTPUT: 28 VDC + 2.8V, 4.5 to 
5.0 AMP max. (pin 5), voltage regulation 
and ripple: 10% and 1V peak-to-peak max. 
ALARM OUTPUT: 28 VDC nominal, 1.8 to 
2.0 AMP max. (pin 7) 

RESET SWITCH: Customer will supply a 
momentary normally open switch to permit 
normal operation when the switch is acti- 
vated providing none of the fault conditions 


_ exist and the input voltage is applied 


(switch across pins 6 & 4) 
MATERIAL AND FINISH: Housing is alumi- 
num with black anodized finish. 


OPERATING TEMP. RANGE: 0°C to +85°C | 


DIELECTRIC STRENGTH: 1250V, 60 Hz 
between contacts and case and between 
isolated circuits 

VIBRATION: 5 to 55 CPS with DA of .06 in 
along any axis. 


SCIENTIFIC TECHNOLOGIES INCORPORATED 


SHOCK: 20G’S for 11 MS 

FAULT CONDITIONS: The monitor will 
supply the alarm output when any of the fol- 
lowing conditions exist: 

OVER/UNDER VOLTAGE SENSOR; Volt- 
age is above 126.5 VAC + 1.5V or below 
105.5 VAC + 1.5V across any one or more 
of the phases with respect to neutral. 
PHASE SENSOR: Improper phase 
sequence (C-B-A) or if any one phase is. 
open with the remaining phases closed. 
FREQUENCY SENSOR: Frequency is 
above 420 Hz +0 Hz/-5 Hz or below 380 
Hz +5 Hz/-0 Hz 

VOLTAGE DROP: Any one or more of the 
phases drop to 95 VAC, the voltage regula- 
tion and ripple will be 10% and 1 volt 
peak-to-peak max. Any one or more of the 
phases drop to 80 VAC, the voltage regula- 
tion and ripple will be 30% and 3 volt 
peak-to-peak max. Any one phase is open 
while these conditions exist, the voltage 
regulation and ripple will be 30% and 6 volt 
peak-to-peak max. 


FLASHERS 


FEATURES: 

@ High reliability 

e Rugged 

e Hermetically sealed 

¢ Compact and lightweight 

e Solid state and relay outputs 
e Long life 


SPECIFICATIONS 

SOLID STATE FLASHER 

INPUT VOLTAGE: 18to32VDC | 
POWER CONSUMPTION: 3 Watts (Not 
Including Lamp Power). 

FLASHER OUTPUT: 200 ma, 500 ma, 

2 AMP, or 5 AMP Lamp or Relay Load. 
OUTPUT POLARITY: Positive or Negative 


Types. 

NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 
ON:OFF RATIOS ARE: AS SPECIFIED 
ee TEMPERATURE RANGE: 

-55 C to +71C. 

OPERATING LIFE EXPECTANCY: 10,000 
Hours Min. 

SHOCK: 100 G’s for 11 Milliseconds 
VIBRATION: 10 G’s at 10 to 500 CPS. 


MOUNTING: Stud or Flange. 
SOLDER HOOK TEMINALS. 
WEIGHT: 4 Ounces Nominal. 
VOLTAGE DROP: 1.5 Volts Maximum. 


RELAY TYPE FLASHER 

INPUT VOLTAGE: 18 to 32 VDC. 

POWER CONSUMPTION: 4 waits 

(not including lamp power). 

FLASHER OUTPUT: 500 ma, 2 AMP, 

5 AMP, lamp or relay load. 

CONTACTS ARE S.PS.T. normally open. 
NOT DAMAGED BY REVERSE POLARITY. 
FLASHING RATES: AS SPECIFIED. 

ON: OFF RATIOS ARE: AS SPECIFIED 
OPERATING TEMPERATURE RANGE: 
-55C to +71C. 

OPERATING LIFE EXPECTANCY: 500,000 
cycles 

minimum at rated load. 

SHOCK: 15 G’s for 11 milliseconds. 
VIBRATION: 10 G’s at 10 to 500 CPS 
UNIT: Hermetically sealed. 

MOUNTING: Studs or flange. 

SOLDER HOOK TERMINALS. 


WEIGHT: 8 ounces nominal. 


HERMETICALLY SEALED. 
PHASE SEQUENCE im gee element circuit within the ane PCIe ate tv piOwide WOUDIG ice 
INDICATORS housing allows the indicator to illuminate sta ianieons Wales non wi DOwame up 


only when the phase sequence of power 
being monitored is A-B-C. The phase 
sequence indicator will not illuminate when 
any one or more of the power inputs are 
opened or if the phase sequence is C-B-A. 


SPECIFICATIONS 
POWER CONSUMPTION: 2 watts 


OPERATING TEMPERATURE: -55 to + 125.C 


WEIGHT: 2 ounces 


time required. The units are potted in an 
aluminum housing with no moving parts. 
Designed to meet severe environmental 
requirements of military applications. 


MOUNTING: % inch dia. hole, panel thickness to 44 inch 


‘LEADS: 18 inches long, teflon insulated 


HOUSING MATERIAL: aluminum, black anodized 
FREQUENCY AND VOLTAGE: per customer specifications 
INDICATOR: lights up when all input leads are energized and phase sequence is A-B-C 


CONTROL COMPONENTS DIVISION 6550 Dumbarton Circle, Fremont, CA 94555-3611 


Be1414 


Phone 510/608-3400 FAX: 510/744-1442 
For manufacturers’ sales offices, see yellow pages 
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PHASE 
SEQUENCE RELAYS 


FEATURES 

e Designed for use in severe environmental 
conditions 

e Automatic monitoring of phase sequence 

¢ Solid state sensing circuit 

© Hermetically sealed 

e Light weight, small size 

e Many voltages and frequency combina- 
tion available 


SCIENTIFIC TECHNOLOGIES INCORPORATED 


SPECIFICATIONS 

Relay picks up when all input terminals are energized and phase sequence is A-B-C. 

Relay drops out if one or more power leads are grounded, opened or if the phase sequence 
is C-B-A. 

POWER CONSUMPTION: 10 watts maximum. 

OPERATING TEMPERATURE: -55 C +71C 

CONTACT RATINGS: (Per MIL-C-5757) _ 


28 VDC Resistive (Form C | | Inductive 


2 AMP 2.0 AMPS 1.0 AMPS 
3 AMP 3.0 AMPS 1.0 AMPS 
10 AMP 10,0 AMPS 5.0 AMPS 


| W15VAC Resistive (Form A&B) Resistive (Form C) 


2.0 AMPS 0.2 AMPS 


3.0 AMPS ~ 3 0.2 AMPS 
10.0 AMPS | 2.0 AMPS 


VIBRATION: 10 G’s to 500 Hz. 
SHOCK: 30 G’s for 11 milliseconds stud mount. 
100 G’s for 11 milliseconds mange mount. 
SEAL: Hermetically sealed. 
CONTACT RESISTANCE: .08 ohm maximum. 
INSULATION RESISTANCE: 100 megohms minimum between terminals and case, between 
open contacts. 
DIELECTRIC STRENGTH: 1000 Vrms 60 Hz, between terminals and CASE; 500 Vrms 
60 Hz, between open contacts. | 
LIFE: 100,000 operations minimum. 
WEIGHT: 11 ounces maximum. 
Relays per MIL-R-5757. 
Environmental testing per MIL-E-5272. 
Test methods per MIL-STD-202. 
Marking per MIL-STD-130. 


TIME DELAY 
RELAYS 


FEATURES 

e Solid state sensing circuit 

e Transient protected 

¢2 amp, 3 amp, and 10 amp ey contacts, dpdt. 

e Hermetically sealed. 

e Light weight (3.5 to 9 02). 

e Choice of 3 operating modes. 

e Designed for use in severe environmental conditions. 


SPECIFICATIONS 
INPUT VOLTAGE: 18 to 32 vdc 
POWER REQUIREMENTS AT 28 VDC: 5 watts max, 2 amp relays 
6.5 watts max, 10 amp relays 
TEMPERATURE RANGE: -65 F to + 185 F | 
VIBRATION: 20 G’s,. 10 to 2000 Hz 
SHOCK: 100 G’s for 11 milliseconds 
CONTACTS: DPDT 
LIFE: 100,000 cycles minimum at rated load 
DROP-OUT TIME: 10 milliseconds max. 
DROP-OUT VOLTAGE: 1 volt min. 
PULL-IN VOLTAGE: 18 volts max. 
INSULATION RESISTANCE: 100 megohms min. 
DIELECTRIC STRENGTH: 500 volts 60 Hz case to terminals and across open contacts 
CONTACT RATING: _ 
2 amp & 3 amp unit: 2 amp & 3 amp resistive at 32 vdc 
1 amp inductive at 32 vdc 
10 amp unit: 10 amp resistive at 28 vdc or 115 vac 
5 amp inductive at 28 vdc or 115 vac 
CONTACT RESISTANCE: 0.050 ohms at rated current 
RESET-TIME: 0.050 sec. max. 
TRANSIENT PROTECTION: Will not be damaged byt transients per Mil Std. 704 
INTERNAL RELAYS: Per MIL-R-5757 ; 


CONTROL COMPONENTS DIVISION 6550 Dumbarton Circle, Fremont, CA 94555-3611 | 
Phone 510/608-3400 FAX: 510/744-1442 
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For complete specifications, samples 
& technical assistance: Tel: (516) 623-9400 
Fax: (516) 623-6954 « Toll Free: 800-926-SEMI 


semitronics 


64 Commercial Street ; ; 
Freeport, NY 11520 e-mail: semitron@aol.com 


www.semitronics.thomasregister.com 


- OPTO ELECTRONICS SOLID STATE RELAYS HYBRIDS | 


e Mosfet Drivers : ¢ Optically Isolated ¢ Multichip Modules 

¢ Opto-Couplers e Bi-Directional ¢ Chip & Wire | 

e Zero Crossing Triacs e Current & Thermal Shut-Off ¢ Custom Military, Medical & 
e DESC Approved 7 Commercial Applications 


High Reliability screening available. Consult factory for details. 


Solid State Relays 


NAME OF ELECTRICAL MAJOR NOTES 
DEVICE CHARACTERISTICS | APPLICATIONS 


PAN CONNEC TRONS 


CT-101 Bi-Directional 
1.0 Amp 80 Volts 


CT-102 Bi-Directional 
0.6 Amp 180 Volts 


CT-103 Bi-Directional 
350 Ma 350 Volts 


INPUTS 4,2, 3 
OUTPUTS 4, 5,9 


CT-400 
50V 2.0 AMP DPST 
Solid State Relay 


INPUTS 1, 3 
OUTPUTS 4,5 


CT-501 
0.5 Amp 80V 


WPUTS 1.2 
tad STRUTS 4,5 8 


Instrumentation 
Automotive 
Automatic Test 
Equipment | 


Medical Electronics 


Aircraft 
Programmable 
Controllers 
Process Control 
Robotics 
Battery Back Up 


Instrumentation 
Process Control 
Robotics 
Programmable 
Controllers 
Automotive 
Automatic Test 
Equipment Battery 
Back Up 


Optically isolated, 
High performance 
Solid State & 
Hybrid relays. 
28VDC Military 
Systems Rated to 
MIL-STD 704 Y 
MIL-R 28750 
Screening Custom 
variations 


semitronicr ss - ao 


NEW ENGLAND/INTERNATIONAL 
400 West Cummings Park 
Woburn, MA 01801 
(781) 935-2150 © Fax: (781) 935-6637 


Boi4t6 


EAST 


64 Commercial Street 
Freeport, NY 11520 
(516) 623-9400 © Fax: (516) 623-6954 


MID WEST 
496 Windsor Park Drive 
Dayton, OH 45459 


(937) 435-6600 * Fax: (937) 435-1074 


See us on the World Wide Web at http://eemonline.com 


Bi-directional 

Power Mosfet output stage 
Extremely low output 
leakage 

Optical isolation 

Available MIL-R-28750C 
screening to W and Y 
QPL approved to DESC 
drawing #89116 


Low ON resistance 0.1 Ohm 
Optical Isolation 500V rms 
Compact size 

High current 2.0 Amps 
Custom options available 
Available to military Y level 
screening 


Short circuit protection 
in 28V systems 
Thermal shut down 
Operating temp -55C 
to +105C 

Options include Y 
level screening and 
custom variations 


BEYON D 


ee 
2659 Townsgate Road - Suite 101 
Westlake Village, CA 91361 
(805) 373-6850 * Fax: (805) 379-3801 
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SIEMENS 


P. C. Board Relays 
‘|e Dry circuit to 30A ratings 
e Up to 4PDT arrangements 
e Open, dust cover and sealed uni 
~1@ AC and DC coils 

“|e Polarized types - 

| Latching models 


General Purpose Relays 
e Dry circuit to 30A ratings 
e Up to 8PDT arrangements 
e Open, dust cover and sealed units 
e AC and DC coils 


Automotive Relays 
~~] ¢ Current ratings to 70A 


| ¢ Choice of quick connect 

1 or PC terminals 

e Various package styles 
and mounting options 

| ¢ Motor-reversing types and 

| flasher modules available 


Impulse/Latching Relays 

e Mechanical and magnetic 
latching types 

e P.C. board, plug-in and 
chassis mount types 

e Ratings to 20A 

«| @ Single and dual coil models 

‘@ Up to 16 poles 


~-]| Time Delay Relays 

| ¢ Ratings to 10A 

| ¢ Time up to 9,990 hours 

{ ¢ Up to 10 timing modes 

| ¢ Field programmable types 
| © Knob, resistor, switch and 
| fixed adjustment types 

| © Socket and DIN rail 
mountings | 


e P.C. board, socket and panel mount types 


e Standard and miniature types 


RELAYS 4500 


Siemens Electromechanical Components Inc. 
200 South Richland Creek Drive, Princeton, Indiana 47671-0001 
Tel: 812.386.1000 ¢ Fax: 812.386.2072 ¢ e-mail 


info@sec.siemens.com 


| Power Relays 
e Ratings to GOA 

e Up to 4PDT arrangements 

e Available as open relays 
or with dust covers 

e AC and DC coils 

e Socket and panel mount types 


its 


Contactors 

~~ |@ Ratings to 60A 

 {¢ 19 and 39 switching 
|e Up to 4PST-NC-DM 

| arrangements 

de AC and DC coils 

| Available with universal 
“| mounting plates - 


npueutput Modules 
~ | @ Standard, and slim line package styles 
de Output ratings to 5A, AC, and 3A, DC 
| ¢ Compatible for series operation 
e Mounting boards available 


: Solid State Relays 
a e Current ratings to 125A 
e Switch voltage to 480VAC 
e P.C. board and chassis mount types 
_| © Single, dual and quad output 
| ¢ AC and DC input 


“See our circuit breaker ‘pages oy ee 
- in Section ¢ 4300. - 


. Ma netic: Circuit Breakers | : 
| Choice of screw or. ee 
+ Rating in publ 


Specifications are subject to change without notice. Specifications and/or agency recognitions do not necessarily apply to all models within a particular series. 


Visit our website at www.sec.siemens.com for detailed product specifications and other info about our firm. If you do not have web 
access you can still get detailed product specs by calling our fax-on-demand system at 812.386.2561. 
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~ Tel: 812. 386. 1000, ° Fax: S12; 386. 2072 °'e- -mail: info@sec. slomeng, com 


. , ww E ae es ek e ae | -Gianiens E iaktvornec hain Companents Inc: 
- _ Na eae . en 200. South Richland Creek Drive, Princeton, Indiana 47671- -0001 


Printed Circuit Board Relays. 


“Potter & 
Brumfield 
‘i Relays °. 


omens 7 
Relays ° 


¢ 3- 10W rating ° 1A rating © 0.5-1A rating ° 2A rating * 1A rating ¢ 2A rating 
¢ Low cost dry reed | ¢ Miniature relay e Miniature, high ¢ Vertical mount ¢ Low profile relay ¢ Mini DIP relay 


¢ 5A rating 
¢ Miniature, telecom 


e DIP and SIP ¢ Sealed case density package ¢ High dielectric e Sealed case ¢ High sensitivity coil} relay. 
configurations ¢ Latching or ¢ Tape sealed, ¢ Meets FCC Part 68 | @ Latching or ¢ Sealed immersion | ¢ Meets FCC Part 68 

¢ Molded package non-latching ‘immersion. . and Bellcore non-latching cleanable case isolation 

¢ Wave solderable - | * Through-hole or. cleanable:case isolation ¢ Through hole or ¢ Meets FCC Part 68} © Latching or 


surface mount isolation 
¢ High sensitivity 
e Meets FCC Part 68 


isolation: 


Sensitive coil & high] ¢ 1,800 Vrms coil-to- 
dielectric strength contact breakdown 

¢ Meets FCC.Part 68 | © Sealed, immersion 
isolation cleanable case 


surface mount 
e Low coil power 
requirement 


and immersion ° 
~ cleanable 
¢ Optional coil 
suppression diode 


non-latching 

e Sealed, immersion 
cleanable case 

¢ Sensitive coil types 


WG & WG WAG WG ALG 
© DP es a: b. c a b Cc a b Cc ds D Cc a b Cc ag b Cc 
77" x 30" x .315"h 51" x .31"x .27"h 61" x .45" x .43"h 57" x .28" x .39"h 55" x 364" x.197"h | .787"x 386" x .472"h] 79" x 39" x .42"h 
(19.6 x 7.62 x 8.0h) (13 x 7.9 x 6.9h) (15.4x11.4x11.0h) | (14.5 x 7.2 x 9.9h) — (14x9 x 5h) (20 x 9.8 x 12h) (20.1 x 10.0 x 10.6h) 
0.08 oz. (2g) 0.06 oz. (1.79) 0.14 oz. (4g) 0.07 oz. (2g) .053 oz. (1.59) 0.16 02. (4.5g) 0.18 oz. (5g) 


2 Form C. 


1FormC ‘1 Form C 2 Form C 


1 Form A, 1 Form B, 
1 Form C, 2 Form A 


2 Form C 2 Form C 


Au overlay 
AgPd 


Au overlay 
AgPd & AgPd 


Au overlay 
AgPd 


RhAu overlay 
PdNi 


Au overlay 
AgPd 


Au overlay 
Ag & AgPd 


0.5A, @ 20VAC 1A, AC or DC 1A @ 24VDC or 2A, AC or DC 1A, AC or DC 2A, AC or DC 2A, AC or DC 


10W (Form A & B) 125VAC, 150VDC 0.5A @ 120VAC, 250VAC, 220VDC_ | 220VDC, 250VAC 220VDC, 250VAC- 250VDC, 220VAC 
0.5A, @ 12VDC 60VA, 30W resistive 6OW or 62.5VA, 30W or 62.5VA 6OW or 125VA, 50-150W or 250VA, 
resistive resistive ~ resistive 


3W (Form C) resistive . 


resistive 
'  fesistive ss 


1x 108 Ops. 5 x 10° Ops. 1 x 108 Ops. 


1 x 108 Ops. 1x 108 Ops. 


2.5 x 10°@ 0.4A, 


1.5 x 10°@ 1A, 5x 10°@ 1A, 2x 10°@ 1A, 1 x 10° @ 1.25A, 3 x 10° @ 5A, 
_ 126VAC - -24VDC 30VDC 30VDC 24VDC 12VDC 
3x10°@1A, |’ 1x 10°@ 0.5A, . 1x 105 @0.5A, 1x 10°@ 0.3A, 1x 10°@ 1A, 
120VAC 125VAC 150VAC 250VAC 


24VDC 


1.5-24VDC 1.5-24VDC 3-48VDC 3-24VDC 3-48VDC 


3-48VDC 
| 50-288mW 37-150mMW (standard) 450mW No Latch 140mW 140-200mW 150-300mW 150-360mW - 
(sensitive) 200mW 1 Coil Latch 70mW 
2 Coil Latch 140mW | | 
PC board PC board, | PC board, PC board, PC board, . PC board PC board 


Surface mount Socket Surface mount Surface mount 
Socket 


Fits 16-pin IC socket 


5937 8026 8810 8079 8106 81 oe 8042. 
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Fits 14-pin 
IC socket 


Fits 12-pin IC socket 
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Printed Circuit Boa rd Relays 


Potter & 
Brumfield 


Relays © 


Siemens 
Relays ° 


* 10A rating 

¢ Compact design 

e UL Class F coil 
standard 

¢ Immersion 

cleanable sealed 

case 


¢ 3-10A rating 

e Small size 

e 4.000 Vrms coil-to- 
contact breakdown 

¢ Sealed or flux tight 
case 

¢ Class F coil 

insulation available 


¢ 1A rating 

¢ Miniature, telecom 
relay 

e¢ Meets FCC Part 68 
isolation 

¢ Latching & non- 
latching 

© Sealed, immersion 
cleanable case 

¢ Sensitive coil types 


* 6A rating 

e Sensitive coil 

¢ DIP configuration 

@ AkV coil-to-contact 
isolation 

¢ |Immersion- 
cleanable case with 
knock-off nib 

e VDE 0110 


AVG a 


e 1- 5A rating ¢ 5A rating 
© Low profile package} ¢ Sensitive coil 

¢ Tape sealed, ® flux tight case for 
immersion wave soldering 
cleanable case ¢ Class F coil 


¢ 10A rating 

¢ Low-profile relay 

e Sealed case 

e UL508 

¢ Class F coil 
insulation standard 


a b Cc a Db -:¢ 
1.4"x .40"x .40"h | 1.09"x .60"x .46'h 79" x 39" x 39"h 79" x 39" x .42"h 72" x 39" x 57"h 88" x .69" x .61"h 87" x 63" x .65"h 
(35.4 x 10.1 x 10.1h) | (27.7 x 15.7x 11.7h) | (20x 10.0 x 10.0h) (20x 10.0x 10.6h) | (18.2x 10.0 x 14.7h) | (22.3x17.6x 15.5h) | (22.0 x 16.0 x 16.4h) 
0.25 oz. (7g) 0.3 oz. (8.5g) 0.18 oz. (5g) 0.18 oz. (5g) 0.36 oz. (9g) 0.42 oz. (12g) 0.38 oz. (11g) 


4 Form C 


1 Form C, 


_ . 


2 Form C 
Au overlay AgPd Ag AgNI 90/10 AgCdO, Ag AgCdO AgCdO 
AgCdO AgNi 0.15 Ag Alloy 
1A, AC or DC 2A @ 28VDC or 5A , 250VAC 6A, 250VAC 3A @ 30VDC or 6A @ 24VDC or 10A @ 250VAC 
120VAC or VDC 1A @ 120VAC 250VAC 120VAC or 28VDC 
24W or 60VA, 5A @ 28VDC or 10A @ 30VDC or 10A @ 120VAC 
resistive 2.5A @ 120VAC, 250VAC (N.O. only) 
resistive 


1x 107 Ops. 15 x 108 Ops. 


2x 10’ Ops. 


1x 107 Ops 1x 10’ Ops. 1x 107 Ops. 


1x 10°@ 2A, 28VDC 1-« 10° 5x105 1x 108 1x 108 1 x 10° Ops. 
and 1A, 120VAC 
6 x 10°@ 5A, 28VDC 
and 2.5A, 120VAC 
3-48VDC 5-48VDC 5-48VDC — §-48VDC 3-24VDC 3-48VDC 3-48VDC 
90-400mW 0.75-1.3W 200mW 200mW 200-450mW 450-660mW — 360mW 


PC board, PC board PC board PC board PC board PC board PC board 
Socket 


7500 4521 4501 8770 8730 8760 


Specifications are subject to change without notice. Specifications and/or agency recognitions do not necessarily apply to all models within a particular series. 
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5x 10°@ 1A, 
24VDC 

2 x 10°@ 0.5A, 

120VAC 


Fits 28-pin IC socket 
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~ Printed Circuit Board Relays 


Potter & 
Brumfield 
Relays °® 


Siemens 
Relays ° 


¢ 8- 14A rating 
¢ Meets international 


¢ 8-16A rating 
* Sensitive coil 


* 10 - 20A rating 
© 0.6 in? (10cms3) 


¢ 10A rating 
¢ 0.6 in3 (10cm) 


¢ 30A rating 
¢ Less than 1W coil 


¢ 30A rating 
e QC and PC terms. 


¢ Compact design 


¢ 1,500 Vrms coil-to- specifications ¢ Immersion package package power requirement | ¢ Meets UL 873 and 
contact breakdown | ® Sensitive coil cleanable case with| ¢ Tape sealed, ¢ Immersion ¢ Class F insulation UL 508 spacings 
¢ Low profile design knock-off nib immersion cleanable case e Open, dust cover | ® Optional flanged 
cleanable or flux- ¢ Immersion ¢ Low profile case cleanable case ¢ Meets 8mm or tape sealed, case for panel 
tight case cleanable case ¢ 10mm coil-to- ¢ Meets 8mm spacing and 4kV immersion mounting 
. contact spacing for} spacing and 4kV isolation cleanable case ° Safety wells accept 
5kV isolation isolation e TV-3 and TV-5 insulated female 
e VDE pending ratings quick connects 
a b C a b c a b c a b C a b C a b c 


1.20" x .95" x .67"h 
(30.5 x 24.1 x 16.9h) 
0.9 oz. (26g) 


1.15"x 51" x 1.03°h 
(29.2 x 13 x 26.2h) 
0.65 oz. (18.59) 


1.18" x .39" x .59"h 
(30 x 10 x 15h) 
0.65 oz. (18.5g) 


80" x .65" x .81"h 
(20.3 x 16.5 x 20.6h) 
0.42 oz. (12g) 


1.14" x 50" x .62"h 
(29 x 12.7 x 15.7h) 
0.42 oz. (12g) 


115° x 5 741,03' 
(29.2 x 13 x 26.2h) 
0.65 oz. (18.5g) 


1 Form A, 2 Form A, 
1 Form C, 2 Form C 


AgNi 90/10 AgCdO AgNi Ag AgCdO 
" AgCdO AgCdO 


1.28" x 1,08" x 1.10"h 
(32.5 x 27.4 x 27.9h) 
.9 02. (26g) 


1 Form A, 2 Form A, 
1 Form C, 2 Form C 


1 Form A, 2 Form A, 
1 Form C, 2 Form C 


1 Form C 


10A @ 250VAC or 14A @ 120VAC, 16A, AC or DC 10A @30VDC or =| 5 to 10A @ 24VDC or 30A @ 240VAC \30A @ 240VAC 
28VDC resistive 250VAC, 30VDC 277VAC 240VAC 20A @ 28VDC 20A @ 28VDC 
12A @ 120VAC 10A @ 240 VAC (16A version) 20A @ 24VDC or UL TV-3 and TV-5 6A @ 277VAC 10A @ 277VAC 
8A @ 24VDC 277VAC 2 HP @ 240VAC 98LRA/22FLA @ 
UL TV-5 120VAC 
2 HP @ 240VAC 


1x 10’ Ops. 2 x 107 Ops. 3 x 107 Ops. 1 x 10° Ops. 5 x 10° Ops. 1 x 10” Ops. 1x 107 Ops. - 


1x 10° Ops. 5x 104 1x 108 1x 10° @ 10A, 30VDC 1x 10° 1x 10° 1x 10° 
or 277VAC 
2 x 104 @ 20A, 
277VAC 
3-48VDC 5-48VDC 5-110VDC 3-110VDC 5-110VDC 5-110VDC 
360-510mW 230mW 7 400mW 520mW 530-720mW 870-930mW 900mW, 
1.0W 


PC board PC board PC board, PC board PC board PC board PC board, 
Socket Panel mount 
Screw terminal, Screw terminal, 
PC terminal PC terminal 


Specifications are subject to change without notice. Specifications and/or agency recognitions do not necessarily apply to all models within a particular series. 
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PC. Board Relays | General Purpose Relays 


Potter & 
Brumfield 
Relays ° 


Siemens 
Relays ° 


¢ 30A rating ¢ 0-7.5A rating 

* Two pole unitcan | ® Up to 8 poles 
break both sides of | ¢ Highly sensitive 
the AC line coils available 

e PC board or panel | ¢ Many contact 
mount options 

¢ Ideal for HVAC and | © Various case, 
appliance apps. terminal and 

e Meets 8mm mounting styles 
spacing 


AGE, @aW® | WG 


a b Cc a b Cc 
2.06" x 1.36" x 1.21"h | 1.17" x .74" x 1.18"h 
(52.3 x 34.5 x 30.7h) | (29.6 x 18.7 x 30.2h) 

3 02. (86g) 1.0 oz. (28g) 


1 Form C to 
8 Form C 


AgCdO, Ag, 
Au overlay Ag, 
AuPtAg 


30A @ 277VAC 
20A @ 28VDC 
10A @ 600VAC 
TV10A @ 120VAC 
2.5 HP @ 240VAC 
1 HP @ 120VAC 


5 x 108 Ops. 
1 x 10° Ops. 


6-110VDC 
12-277VAC 


Dry circuit to 7.5A 
@ 28VDC or 115VAC 
1/8HP @ 110-120VAC 
1/6HP @ 220-240VAC 


1 x 108 Ops. 


2 x 104 
to 6 x 10° 


3-115VDC 


24-115VAC 


1.7W (DC) 
4.0VA (AC) 


36mW to 1.6W (DC) 
1.5VA (AC) 


PC board 
Panel mount 


Socket, 
Panel mount, 
PC board 


Screw terminal, 
Solder terminal, 
PC terminal 


e 0- 5A rating 

¢ Compact package 

¢ 4PDT 

e Smoked dust cover 

e Various mounting 
configurations 

¢ Indicator lamp 
available 

¢ Hermetically sealed 
case option 


a b Cc 
1.11" x .86" x 1.28"h 
(28.2 x 21.8 x 34.9h) 

1.6 oz. (45g) 


2 Form C, 
4 Form C 


Ag, AgCdO, AuAgNi, 
Pd, Au overlay Ag, 
Au diffused Ag 


Dry circuit to 5A 
@ 28VDC or 240VAC 
1/10HP @ 
120-240VAC 


1x 107 Ops. 


6-110VDC 
6-240VAC 


900mW (DC) 
1.2VA (AC) 


Socket, 
Pane! mount, 
PC board 


Screw terminal, 
Solder terminal, 
PC terminal 


¢ 15A rating 

¢ Compact package 

¢ DPDT 

¢ Smoked dust cover 

e Various mounting 
configurations 

¢ Indicator lamp 
available 

¢ AC and DC coils 


WG 


a c 

1.11" x .86" x 1.28"h 

(28.2 x 21.8 x 34.9h) 
1.8 oz. (51g) 


Ag 
AgCdO 


15A @ 30VBe or 
120VAC 

10A @ 277VAC 

1/3HP @ 120VAC 

1/2HP @ 240VAC 


1x 107 Ops. 


6-110VDC 
6-240VAC 


900mW (DC) 
1.2VA (AC) 


Socket, 
Panel mount, 
PC board 


Screw terminal, 
Solder terminal, 
PC terminal 


¢ 10A rating 

¢ Open or enclosed 

¢ Plain or bracket 
mount dust covers 

¢ Optional indicator 
lamp and push-to- 
test button 

e Several socket 
styles 


WAG 


a b c 
1.53" x 1.41" x 1.91"h 
(38.9 x 35.7 x 48.4h) 

3 02. (85g) 


1 Form A to 
4 Form C 


Ag 
AgCdO 


5A @ 28VDC or 
240VAC 
10A @ 28VDC or 
240VAC 
1/3HP @ 120VAC 
1/2HP @ 250-600VAC 


1x 10’ Ops. 


6-110VDC 
6-240VAC 


1.2-1.8W (DC) 
2.0-2.7VA (AC) 


Socket, 
Panel mount, 
PC board 


Screw terminal, 
Solder terminal, 
PC terminal, 
Quick connect 
terminal 


¢ 10A rating 

¢ Switches DC 
currents. 

e Magnetic blowout 

¢ Open or enclosed 

e Plain or bracket 
mount dust covers 

e Optional indicator 
lamp 


WG 


a b Cc 
1.53" x 1.41" x 1.91"h 
(38.9 x 35.7 x 48.4h) 

3 oz. (85g) 


1 Form X, 2 Form A, 
2 Form C 


10A @ 150VDC (1X) 
5A @ 150VDC (2A) 
3A @ 150VDC (2C) 


1x 10’ Ops. 


6-110VDC 
6-240VAC 


1.2-1.8W (DC) 
2.0-2.7VA (AC) 


Socket, 
Panel mount, 
PC board 


Screw terminal, 
Solder terminal, 
PC terminal, 
Quick connect 
terminal 


¢ 10A rating 

¢ 8mm coil-to- 
contact spacing 

e VDE approved 
design 

¢ Plain or bracket 
mount dust covers 

¢ Several socket 
styles 


WAG as 


a b Cc 
1.53" x 1.41" x 1.91"h 
(38.9 x 35.7 x 48.4h) 

3 02. (85g) 


1 Form A to 
3 Form C 


5A @ 28VDC or 
240VAC 
10A @ 28VDC or 
240VAC 
1/3HP @ 120VAC 
1/2HP @ 250-600VAC 


1x 10’ Ops. 


6-110VDC 
6-240VAC 


1.2W (DC) 
2.0-2.7VA (AC) 


Socket, 
Panel mount, 
PC board 


Screw terminal, 
Solder terminal, 
PC terminal, 
Quick connect 
terminal 
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‘General Purpose Relays _ 


SIEM ENS 


Potter & 
Brumfield 
Relays ® 


Siemens 


‘Relays °® 


10A rating 
* 3mm contact gap 


¢ 15A rating ¢ 3- 10A rating ¢ 10A rating 
¢ Open or enclosed | ¢ Designed primarily | ¢ Octal-type plug 
| Plain or bracket | for HVAC industry | ¢ Dust cover 
mount dust covers |.¢ Accepted pin ¢ Optional indicator 
* Optional indicator pattern for HVAC lamp and push- ‘to | 
lamp and push-to- | ¢ Dust cover test button 
test button ¢ Optional indicator 
¢ Sevetal Socket lamp and push-to- 
test button 


¢ 10A rating ¢ 20A rating ° 10A rating 

e Hermetically sealed | © Available with dust | ¢ Compact, open- 
steel case for use cover and octal-typ¢ style relay 
in hazardous plug or as an open- | ® Ruggedly 
locations style relay constructed — 

¢ Octal-type plug © Cost effective 

° Highly efficient for 

switching light 
power loads 


“ | M2 ‘A, PDL HO. p88 b -c |; a b -¢ 
1.53" x 1.41" x 1.91"h | 1.53" x 1.41"x 1.91"h | 1.41" x 1.41" xX 2.00"h | 1.44" x 1.66" x 2.12"h | 1.53" x 1.41" x 2.28"h] 1.92" x 1.47" x 1.38"h 


3 07. (85g) 


1 Form A, 2 Form A, 
3 Form A, 1 Form X 


(38.9 x 35.7 x 48.4h)_ 


3 02. (85g) 


1 Form A to 


3 Form C 


5A @ 28VDC or | 15A @ 277VAC 
— 240VAC | 
10A @ 28VDC or 


_ 240VAC 


240VAC 


10A @ 28VDC or ~ 


1/3HP @ 120VAC ~ 


(38.9 x.35.7 x 48.4h) 


3 02. (85g) 


1 Form A to 
3 Form C 


3A@ 32VDC or 


250VAC 


_ 5A @ 28VDC or 


~ 240VAC 


(35.7 x 35.7 x 50.8h) 


3 02. (85g) 


1 Form A to 


3FormC 


(36.6 x 42.2 x 53.8h) 


~ 4.8 oz. (136g) 


1 Form Ato ; 
-- 3'Form C 


(38.9 x 35.7 x 57.9h) 
' 207. (67g) 


1 Form X- 


(48.8 x 37.3 x 34.9h) 
_ 1.7 02. (48g) - KA 


1 Form A to 


5A @ 28VDC or 


120VAC 


10A @ 28VDC or 
QA0VAC - 


_ 3FormC 


5A @ 28VDC or 
120VAC 

10A @ 28VDC or 
240VAC 


20A @ 120VAC 


| 5A@ 120VAC 
1HP @ 120/240VAC 


10A @ 120VAC 
6A @ 240VAC 
T/6HP @ 120VAC 


1/3HP @ 120VAC | 1/2HP @ 250-600VAC | 10A @ 28VDC or 1/3HP @ 120VAC 1/3HP @ 120VAC 


[2HP @ 250-600VAC 


6-110VDC 
6-240VAC 


1.8W (DC) 
2.7VA (AC) 


Socket, 
Panel mount, 
PC board 


Screw terminal, 
Solder terminal, 

_ “PC terminal, 

Quick connect 
terminal 


6-110VDC 
6-240VAC 


1.2 (DC) 


. 2.7VA(AC) 


bay ee 
1h 


ne Socket, 


Panel mount, 
PC board 


es Screw bsrerineh . 
Solder terminal, 


PC terminal, 
Quick connect 


terminal 


240VAC 


6-110VDC 
6-240VAC 


1.2 (0C) 


— .2.0-2.7VA (AC) 


Crimp terminal, 


. Solder terminal, 


~ PC terminal 


1/2HP @ 240VAC 


6-110VDC 
6-240VAC 


1.2W (DC). 
2.0VA (AC) 


Screw terminal 


1/2HP @ 240VAC . 


6-110VDC 
6-240VAC 


1.2W (DC) 
2.0VA (AC) 


Socket 


Screw terminal 


2.5 x 10° Ops. 


6-110VDC 
6-240VAC 


1.2W (DC) 
-2.0VA (AC) 


Socket, 
Panel mount 


Screw terminal 


1/3HP @ 240VAC 


6-110VDC 
6-240VAC 


1.2W (D0) 
2.0VA (AC) 


Panel mount 
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___ Power Relays 


Potter & 
Brumfield 


Relays ° 


Siemens 
Relays © 


¢ 20 - 30A rating ¢ 20A rating ¢ 25A rating ¢ 30A rating e 25A rating ¢ 30.- 40A rating ¢ 40A rating 


¢ Open or enclosed | ¢ Economical e APDT e High inrush ¢ Control 32 loads * P30 switches 30A | P31 is 3 pole 
e Various mounting switching in a ® High dielectric capacity ¢ Field replaceable | ¢ P40 switches 40A | P41 is 4 pole 
options compact package strength _| © Available with contacts ¢ Field replaceable | © Universal mounting 


contacts 

¢ Optional auxiliary 
switch 

© Universal mounting 
plate 


AGS 


¢ Sensitive DC coil 
version available 

¢ Choice of two 

mounting brackets 


¢ Optional auxiliary 
switch 

¢ Universal mounting 
plate 


3,750Vrms coil-to- 
contact breakdown 


plate 
e Various terminals 


e Screw or quick 
connect terminals 

e Dust cover 

available 


magnetic blowouts 
¢ Optional auxiliary 
— switch 


AG NG® |DGO /|wNeEes 


a b -c a b c a b c a b c a ‘b c 
1.53" x 1.41" x 1.91"h | 1.31" x 2.07" x 2.42"h | 3.39" x 2.66" x 2.72"h | 3.38" x 2.51" x 2.50"h | 2.50" x 3.80" x 3.33"h | 2.55" x 3.80" x 3.98"h | 2.63" x 3.80" x 2.87"h 
(38.9 x 35.7 x 48.4h) | (33.3 x 52.6 x 61.5h) | (86.2 x 67.5 x 69.1h) | (85.7 x 63.8 x 63.5h) | (64.8 x 96.5 x 63.5h) | (67.3 x 96.5 x 101 Th) | (64.8 x 96.5 x 72.9h) 


3.2 07. (92g) 2.9 oz. (82g) 14 oz. (397g) 


AgCdO 


10 oz. (284g) 14 oz. (397g) 2802. (794g) 1.8 oz. (510g) 


2 Form X to 
3 Form X 


2 Form X to 
4 Form X 


2 Form X to 
4 Form Y 


1 Form A to 
2 Form C 


1 Form C, 
2 Form C 


1 Form A to 
2 Form C 


Ag & AgCdO 


(1C) 830A @ 240VAC 20A @ 277VAC 25A @ 277VAC 50A @ 277VAC 25FLA, 100LRA @ |(P30) 30FLA, 120LRA | 4O0FLA, 160LRA @ 
25A @ 28VDC 1HP @ 125VAC 10A @ 28VDC 20A @ 125VDC 600VAC @ B00VAC 600VAC 
THP @ 120VAC 2HP @ 250VAC 1HP @ 240VAC 1.5HP @ 120VAC 30A res. @ 600VAC | 40Ares.@600VAC | 50A res. @ 600VAC 
(2C) 20A @ 240VAC 2HP @ 250VAC | (P40) 40FLA, 160LRA 
or 28VDC @ 600VAC | 
3/4HP @ 120VAC 50A res. @ 600VAC 


1 x 107 Ops. 1 x 108 Ops. 1x 107 Ops. 2 x 108 Ops. 


6-110VDC 6-125VDC 6-125VDC 
6-240VAC 6-277VAC 6-A80VAC 


6-240VDC 
24-600VAC 


12-120VDC 
12-240VAC 


6-110VDC 
6-480VAC 


6-240VDC 
24-600VAC 


1.2W (DC) 
2.7VA (AC) 


1.13-4.5W (DC) 
4.0VA (AC) 


4.4W (DC) 
14VA (AC) 


2.0W (DC) 
8.0VA (AC) 


4-8W (DC) 
10VA (AC) 


4-8W (DC) 8W (DC) 
10VA (AC) 10VA (AC) 


Panel mount Panel mount 


7730 7250 7304 7314 
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Panel mount, Panel mount Panel mount Panel mount 


PC board 
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Latching & Rotary Relays | Automotive Relays 


Potter & 
Brumfield 


Relays ° 


| Siemens 
Relays ° 


35A rating * 10A rating * 10A rating 

Coil insulation Class] * Magentic latching | e Dual coil, 

B relay mechanical latching 
Bi-stable coil * Single or dual coil relay 

Meets UL and CSA | * Good memory * Clear dust cover 
stability with plug-in base 


* 10A rating 

¢ Mihiature PC board 
relay 

e Available open or 
with sealed case 

¢ Various contact 


¢ 10A rating 

¢ Miniature PC board 
relay 

e Sealed case 

e Various contact 

arrangements 


¢ 15 -20A rating 

¢ Low Cost, bistable, 
impulse relay 

¢ Optional dust cove 
with plug-in base 

¢ Up to 4 poles 


e Low power req. ® Up to 5 poles arrangements 
e Various sockets e Sockets available e Minimum PCB 
available real estate 


AVG 


a b c a b c a b Cc a b C a b c 
F 4.42"% 1.12" 1.04'h | 1 53" xX 1.41" x 2.16"h | 1.78"x 2.41"x 3.56"h| 2.70" x 2.00" x 2.42" 689" x 591" x .768"h .89" x .65" x .67"h 
| (28.5 x 28.5 x 26.6h) | (38.9 x 35.7 x 54.8h) | (45.2 x 61.1 x 90.4h) | (68.6 x 50.8 x 61.5h) (17.5 x 15.0 x 19.5h) | (22.5 x 16.5 x 17h) 
1.1 02. (31g) 3.4 02. (96g) 10.8 oz. (306g) 7.8 oz. (241g) 0.4 oz. (12g) 0.4 oz. (12g) 


1 Form C, 2 Form C, 
3 Form C 


1 Form Ato 
4 Form C 


1 Form C 


1 Form A, 1 Form C, 
1 Form U, 1 Form V 


AgNi 20 AgNi 0.15 
AgNi 0.15 


1 Form A to 
5 Form C 


Ag Alloy 


35A @ 277VAC 5A @ 28VDC 5A @ 120VAC (S89) 15A @ 250VAC 10A @ 14VDC 10A @ 14VDC 
or 240VAC 10A @ 120VAC 1/2 HP @ 125VAC 
10A @ 28VDC or (S90) 20A @ 277VAC | 
240VAC 2 HP @ 250VAC 
1/AHP @ 120VAC 
1/3HP @ 240VAC | 


1x 10’ Ops. 5 x 108 Ops. 1 x 10° Ops. 
- 


6-110VDC 
6-240VAC 


1x 107 Ops. 1x 10/ Ops. 


6, 12 & 24VDC 6, 12 & 24VDC 
1.11W S6W (T72J) 
.64W (T72K) 
PC board | PC board 


6-110VDC © 6-120VDC 
6-240VAC 6-277VAC 


1.6W (DC dual coil) 
1.2W (DC single coil) 


6.33W (DC) 
QVA (AC) 


2.7W (DC) 
5.3-7.8VA (AC) 


Socket, 
Panel mount 


PC board Panel mount, 


Socket 


Screw terminal, Screw terminal 


Solder terminal 


Screw terminal, 
Solder terminal, 
PC terminal, 
Quick connect terminal 


5850 5270 7890 
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_ Automotive Relays 


Potter & 
Brumfield 


Relays © 


Siemens 
Relays ° 


° 10A rating ¢ 20A rating ¢ 40A rating * 20A rating ¢ 30A rating * 20A rating * 20A rating 


° Low profile ¢ Miniature PC ¢ PC board relay ¢ Motor reversing ¢ Motor reversing ® Micro plug-in relay | Miniature relay 
¢ Sealed immersion board relay ¢ Available open or contact arragement | relay module ¢ Plastic enclosure for plug-in or PC 
cleanable case ° Sealed case with sealed case | © Sealed case * Plug-in connections | * Various contact board mounting 


e Plastic enclosure 
e Various contact 
arrangements 


e Various contact e Various contact ¢ Miniature PC board | ¢ Various mounting arrangements 
arrangements arrangements relay options 

e High current ¢ Minimum PCB e 105°C ambient 
version real estate 


e 105°C ambient 


e Single or dual 
relay package 


a b c a b c a b C a b C a b c a Cc a b C 
91" x .67" x .634"h 89" x .65" x .67"h 911" x .748" x .715"h | 1.46"x .65"x .67"h_ | 1.01" x 2.02"x 1.91"h | .610" x .906" x 1.02"h | .610" x .906" x 1.02"h 
(23 x 17 x 16.1h) (225x16.5x17h) | (23.1x19.0x18.2h) | (87.1x16.5x 17h) |} (25.6 x 51.3 x 48.5h) (15.5 x 23 x 26h) (15.5 x 23 x 26h) 


.27 02. (7.69) 0.4 oz. (12g) 0.7 02. (20g) 0.9 oz. (25g) 


1 Form A, 1 Form A, 2x1 FormC 
1 Form C 1 Form C (H-Bridge) 


2.5 oz. (70g) 0.72 oz. (20.49) 9.7 02. (19.8g) 


1 Form A, 
1 Form C 


1 Form A, 
1 Form C 


2x 1FormC 
(H-Bridge) 


1 FormA, 
1 Form C 


AgNi 0.15 AgNi 0.15 AgNi 0.15 AgSnO AgSnO 
AgsnO AgsnO PdCu, AgSnO AgNi 0.15 
AgSnO 


10A @ 14VDC 20A @ 14VDC A0A @ 14VDC 20A @ 14VDC 30A @ 14VDC 20A @ 14VDC 20A @ 14VDC 


1x 10? Ops. 1x 107 Ops. 1x 10’ Ops. 1x 10” Ops. 1x 10? Ops. 1x 10’ Ops. 


6, 12 & 24VDC 6, 12 & 24VDC 6, 12 & 24VDC 12VDC 12VDC 6, 12 & 24VDC 6, 12 & 24VDC 
SW SW 1.6W 64W 1.81W 1.3W 1.6W 
SIW 
PC board PC board PC board PC board 
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Bracket, Spring-clip, 
Push-in fastener 


PC terminal socket, 
wiring harness 
style connector 


Consult 
factory 


Wiring harness style 
connector 


| | Siemens Electromechanical Components Inc. 
| ~. 200 South Richland Creek Drive, Princeton, Indiana 47671-0001 


Tel: 812. 386.1000 « Fax: 812. 386. 2072 © e-mail: info@sec.siemens. com 


Potter& | 
Brumfield | 
Relays ° . wd 


Siemens 
Relays °® 


¢ 30A rating @ 40A rating ¢ 70A rating ° 279W rating 
e Plug-in relay ¢ Plug-in or PC board | ¢ Plug-in or PC board | Turn signal, hazard, 


° .05 - 1.4A rating 
¢ 6-/8- pin DIP 


__ | ® Two enclosure mountable relay mountable relay or combination * 6/8- pin SMD 
vibration resistance | options *.Several'enclosure |'¢ 1 Form A contact versions ¢ 3750 or 5300 Vrms I/O 
e Sealed immersion | Variow8 contact options , arrangement ¢ Flash rate not isolation 
cleanable case arrangements e Various contact: | ¢ Optional mounting sensitive to load © ® linear AC & DC 
[© Optional mounting | arrangements’ bracket ~ current Operations 


e Electronic timing 
with relay output 
¢ Meets applicabie 
U.S. safety standards 


a b Cc a b Cc a b Cc. a b Cc 
1.12"x 1.12"x 1.04"h | 1.12" x 1.12"x 1.00"h | 1.12"x 1.12"x -987"h 1.04" x 1.04" x .992"h | 1.12"x 1.12"x 1.6"h Various 
(28.5 x 28.5 x 26.6h) | (28.5 x 28.5 x 25.4h) | (28.5 x 28.5 x 25.1h) | (26.5 x 26.5 x 25.2h) | (28.5 x 28.5 x 40.5h) 
1.1 oz. (31g) 1.2 oz. (34g) 1.1 02. (31g) 1.1.02. (31g) 1.3 02. (37g) 


1 Form C 1 Form A, 1 Form A, 1 Form A 1 Form A 1 Form A, 1 Form B 
1 Form C 1 Form C 1 Form C, 2 Form A 
Dual 1 Form A&B 


50mA Max. 


¢ Optional mounting 
brackets" 


bracket ¢ Active current limit 


AgSnO 
AgNi 0.15 


40A @ 14VDC 


1x 107 Ops. 1x 107 Ops. 1x 107 Ops. 


6, 12 & 24VDC 12VDC 6, 12 & 24VDC 6, 12 & 24VDC 
1.6W 


1.6W (Dual) 
.8W (Single) 


AgSnO 
AgNi 0.15 


AgNi 0.15 


BW. to 275W 
(Lamp) 


30A @ 14VDC 


30A @ 14VDC 70A @ 14VDC. 


Source Coupled 
MOSFETs 


1x 107 Ops. 1x 107 Ops. 


1x 108-3 x 108 
(Load dependent) 


400V Max. 


PC board, 
Plug-in, Bracket 


PC board, 
Plud-in, Bracket 


PC board, 


Plug-in, Bracket 
a Plug-in, Bracket 


PC terminal socket, 

wiring harness style 

connector with or 
without bracket 


Wiring harness style 
connector 


PC terminal socket, 
Wiring harness style 
connector with or 
. without bracket 


Wiring harness 
style connector 


Wiring harness 
style connector 


PC Board, 
Surface mount 
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Solid State Relays Solid State Input/Output Modules 


Potter & 
Brumfield 


Relays °® 


Siemens 
Relays ° 


10 - 25A rating © 25 - 125A rating ¢ 40A rating per ¢ 20A rating per ° 0.05A rating ¢ 5A output rating | * 0.05A output 


“Hockey Puck” e “Hockey Puck” output output ¢ AC input module | ¢ AC output module rating 
package package ¢ Two independent | ¢® Four independent | Industry standard |e Industry standard |¢* DC input module 
Triac output ® Inverse parallel SCR} — solid state relays in solid state relays in 0.6"(15.2mm) wide} 0.6" (15.2mm) wide | ¢ Industry standard 
AC & DC input output one “Hockey Puck”} one “Hockey Puck” | package package 0.6" (15.2mm) wide 
e AC & DC input package package e Series operation e Series operation package 
¢ Inverse parallel SCR] © Triac output compatible compatible ¢ Series operation 
output compatible 


"AL Al WG AVG 


Cc a b Cc a b a a b G 
1.75" x 2.25" x .87"h | 1.75" x 2.25" x .87"h | 1.75" x 2.25" x .79"h 1.75" x 2.25" x .93"h 1.7" x .60" x 1.25"h 1.7" x .60" x 1.25"h 1.7" x .60" x 1.25"h 
(44.4 x 57.2 x 22h) (44.4 x 57.2 x 22h) (44.4 x 57.2 x 20h) (44.4 x 57.2 x 23.6h) | (43.2 x 15.2 x 31.8h) | (43.2 x 15.2 x 31.8h) | (43.2 x 15.2 x 31.8h) 
3.5 02. (98g) 3.5 oz. (98g) 3.5 oz. (98g) 3.5 oz. (98g) 1.48 oz. (42g) 1.48 oz. (42g) 1.48 02. (42g) 


1 FormA 1 FormA 1 Form A 
(sinking) (sinking) 


—_— 
- 
3-32VDC 4-15VDC 4-15VDC 
90-280VAC 
Zero, Zero, Zero, 
Random Random Random 
~ Ts : 


A80V 240V 240V 


_ 


“_ 
7778 7770 7772 4220 4220 4220 
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Optical 


3-32VDC 18-36VAC/VDC 3.3-32VDC 
90-280VAC 90-140VAC/VDC 4-32VDC 
180-280VAC/VDC 10-60VDC 


Random 


Printed circuit Printed circuit Printed circuit 


Chassis mount 


Mounting board Mounting board Mounting board 
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| Solid State Input/Output Modules | | Time Delay Relays 


Potter & 
Brumfield 
Relays ° 


siemens 
Relays ° 


3A output rating | * 0.05A output ¢ 5A output rating | ° 0.05A output ¢ 3A output rating ° 10A rating 

DC output module rating ¢ Slim line AC output | rating im |i ¢ Programmable time 

Industry standard | Slim line AC input module ® Slim line DC input delay relay 

0.6"(15.2mm) wide| module ¢ Only 0.4" (10.2mm) | module A" (10. ¢ Universal input 

package ¢ Only 0.4" (10.2mm) | wide package ¢ Only 0.4" (10.2mm) | wide package voltage 

Series operation wide package e Series operation wide package e Series operation e Fits 35 mm DIN 

compatible ¢ Series operation compatible ¢ Series operation compatible track 

compatible compatible ¢ Consult factory for 

VDE file 


AG  |WG ANG 


a eg a Cc a Cc 
1.7"x .4"x 1.0"h 1.7" x .4"x 1.0"h 1.7"x.4"x 1.0"h 1.7" x .4"x 1.0"h 3.16" x .92" x 2.94"h 
(43.2 x 10.2 x 25.4h) | (43.2 x 10.2 x 25.4h) | (43.2 x 10.2 x 25.4h) | (43.2 x 10.2 x 25.4h) (80.3 x 23.4x 74.8h) 
1.48 oz. (42g) 0.9 oz. (25.5g) 0.9 02. (25.5g) 0.9 02. (25.59) 0.9 oz. (25.5g) 4.3 oz. (122g) 


1 Form A 1 FormA 1 Form A 1 FormA 1 Form A 1 FormC 
(sinking) (sinking) 
Optical Optical Optical Optical Optical 10A @ 28VDC or 
277VAC 


18-36VAC/VDC 3.3-32VDC Programmable: 
90-140VAC/VDC 4-32VDC 5 timing functions 
180-280VAC/VDC 10-60VDC 


Zero, Random Random 0.5 sec. to 100 min. 
Random 
>0 02A Rotary switches & 
Potentiometer Adj. 
1A @ 250V ; 0.05A 3A @ 60V 
3A @ 60V 1A @ 250V 


-0, +20% 
-1 ne to +55°C 


Printed circuit Printed circuit Printed circuit Printed circuit Printed circuit 24-240V +15% 
50/60 Hz. AC or DC 


Mounting board Mounting board Mounting board Mounting board Mounting board DIN Mount 
2630 
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Time Delay Relays 


Potter & 
Brumfield 
Relays ° 


Siemens 
Relays °® 


10A rating ¢ 10A rating ¢ 10A rating ¢ 10A rating e 10A rating ¢ 10A rating * 10A rating 


Programmable ¢ Programmable * Economical, e Economical single | © Top of the line ¢ Ideal for many ¢ Broad line 
timer/counter time delay relay programmable time| function (on delay) non-programmable | demanding e Wide choice of 
Digital display ¢ Universal input delay relay time delay relay time delay relays applications functions 


voltage 
e 1/16 DIN style 
enclosure 


Universal input 
voltage 

1/16 DIN style 
enclosure 


e Digital accuracy 

e LED shows status 
e 1/16 DIN style 
enclosure 


© Digital accuracy 

e LED shows status 
e 1/16 DIN style 
enclosure 


e Extended timing 
ranges 


¢ Broad temperature | ¢ Extremely versatile 


range 


We 


a b c 
1.88" x 1.88" x 2.83"h 


WG 


a b Cc 
1.88" x 1.88" x 2.83"h 


WG 


a b Cc 

1.88" x 1.88" x 2.83"h 
(47.8 x 47.8 x 71.9h) 
4.3 02. (122g) 


1.88" x 1.88" x 2.83"h | 2.41" x 1.78" x 2.94"h | 2.41" x 1.78" x 2.94"h 
(47.8 x 47.8 x 71.9h) | (47.8x 47.8x71.9h) | (47.8x 47.8x71.9h) | (61.1 x 45.2 x 74.6h) | (61.1 x 45.2 x 74.6h) | (61.1 x 45.2 x 74.6h) 


4.3 02. (122g) 4.3 oz. (122g) 43 oz. (122g) 8 oz. (227g) 8 02. (227g) 6 oz. (170g) 


— _ 
10A @ 30VDC or 10A @ 240VAC 10A @ 240VAC 10A @ 240VAC 


277VAC 
Delay on Operate Delay on Operate Delay on Operate 
Delay on Release Delay on Release Delay on Release 
Interval On Interval On 
Delay on Dropout 


2.41" x 1.78" x 2.94°h 


2 Form C 


10A @ 30VDC or 
271IVAC 


10A @ 30VDC or 
277VAC 


10A @ 30VDC or 
277VAC 


Programmable: 
10 timing functions 
2 counting functions 


Programmable: 
8 functions (11-pin) 
4 functions (8-pin) 


Programmable: On Delay 


5 timing functions 


0.1 sec. to 9,990 hr. | 0.1 sec. to 100 min. | 0.1 sec. to 9,990 hr. | 0.1 sec. to9,990 hr. | 0.5 sec. to100 min. | 0.1 sec. to 180 sec. | 0.1 sec. to 180 sec. 


DIP switches & 
Potentiometer Adj. 


Thumbwheel 
switches 


Fixed, 
Potentiometer Adj., 
Ext. Res. Adj. 


~ 7 - 


£0.05% + 0.04 sec. 


Thumbwheel 
switches & Rotary 
switch 


Thumbwheel 
switches 


Fixed, 
Potentiometer Adj., 


Potentiometer Adj. 


+0.1% + 0.05 sec. 


+0.05% + 0.04 sec. 


+0.05% + 0.04 sec. +0.5% (AC) 


+0.1% (DC) 


+0.1% + 0.05 sec. 


+0.1% + 0.05 sec. 


Min. spec. at min; | +0.05% + 0.04 sec. 


+20%, -0 at max. 


+0, -10% at min. 
+10%, -0 at max. 


-10°C to +55°C -10°C to +55°C -10°C to +55°C -10°C to +55°C -10°C to +55°C -40°C to +55°C -10°C to +55°C 
120VAC 120VAC 12-24VDC 12-110VDC 12-110VDC 
24-240VAC/VDC 120-240VAC 24-120VAC 24-120VAC 
2680 2670 2665 2400 2300 pmo 
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+5% (fixed only) +5% (fixed only) 


12VDC 24-240VAC/VDC 
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Time Delay Relays 


Potter & 
Brumfield 
Relays © 


Siemens 
Relays °® 


e Current sensor 
¢ AC current sensor 
is offered in both 


Voltage sensor 
Functions as either 
an overvoltage or 


10A rating 
Wide range of 
industrial 


¢ 10A rating 
¢ Economical for 
volume applications 


¢ 10A rating 
¢ Recycle timer 
allows independent 


* 10A rating 
¢ Compact package 
is well-suited for 


applications ¢ Various timing control of ON and many OEM an undervoltage overcurrent and 
Dependable timing ranges OFF delays applications sensor undercurrent types 
cycles ¢ Time as low as ¢ Various mounting ¢ Choice of fixed ¢ Inductive coupling 


0.1 sec. options pick-up and knob to power line 
adjustable drop-out | ¢ Potentiometer 
or knob adjustable adjustable 


pick-up and drop- 
out 


¢ Internal relay 
available with one 
or two poles 


WAG 


a b C 
2.41" x 1.78" x 2.94"h | 2.41" x 1.78" x 3.56"h | 1.53" x 1.41" x 1.91"h § Al @ 
(61.1 x 45.2 x 74.6h) | (61.1 x 45.2 x 90.4h) | (38.9 x 35.7 x 48.4h) f 


2.41" x 1.78" x 2.94"h 
(61.1 x 45.2 x 74.6h) 


6 oz. (170g) 6 oz. (170g) 6 oz. (170g) 3.5 oz. (99g) a b Cc a b c 
2.41" x 1.78" x 2.94"h | 1.53" x 1.41" x 2.72"h 
2FormC 2 Form C 2 Form C 2 Form C (61.1 x 42.2 x 76.6h) | (38.9 x 35.7 x 70.6h) 
8 02. (227g) 3.2 oz. (90g) 


2 Form C 


1 Form C, 
2 Form C 


10A @ 240VAC 10A @ 240VAC 10A @ 240VAC 10A @ 28VDC 
or 240VAC 


Delay on Operate Delay on Operate Recycle Timer Delay on Operate 
Delay on Release Delay on Release 10A @ 28VDC (1C) 5A @ 28VDC or 
Interval On Interval On or 120VAC 2.5A @ 120VAC 
(2C) 2A @ 28VDC or 
1A @ 120VAC 
0.1 sec. to 100 min. | 0.1 sec. to 180 sec. | 0.1 sec. to 120 sec. 
16 to 140VAC or VDC 1.5 to 15A AC 
Fixed, Fixed, Potentiometer Adj. Fixed, in various ranges 
Potentiometer Adj., | Potentiometer Adj., Potentiometer Adj., 
Ext. Res. Adj. Ext. Res. Adj. Ext. Res. Adj. 


a 7 


+10% (fixed only) 


-10°C to +55°C -25°C to +70°C 


Octal plug Quick connect, 
PC board 


+5% (fixed only) +0, -20% at min. 


+20%, -0 at max. 


-10°C to +55°C -10°C to +55°C -10°C to +55°C -10°C to +40°C 


24VDC 12-110VDC 12-110VDC 12-24VDC 
24-240VAC 24-240VAC 24-120VAC 24-120VAC 


+5% (fixed only) 


Socket Socket, 
Chassis mount, 


PC board 


Screw terminal Screw terminal, 


Solder terminal, 


PC terminal, 
Plug-in Plug-in Quick connect 
terminal 


2401 2200 2700 2580 2755 7327 


Specifications are subject to change without notice. Specifications and/or agency recognitions do not necessarily apply to all models within a particular series. 


Visit our website at www.sec.siemens.com for detailed product specifications and other info about our firm. If you do not have web 
access you can still get detailed product specs by calling our fax-on-demand system at 812.386.2561. 
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RELAYS 


Ss woes aa 


¢ Heavy Duty 
¢ High Capacity 


¢ Heavy Duty 
¢ Quick Connect 


¢ Small Footprint | ¢ Small Footprint ¢ Small ¢ Rugged Design |* High Power 
¢ Low Coil Power | ¢ Low Coil Power Footprint ¢ High In-Rush ¢ High In-Rush 


¢ PCB Mount Terminals ¢ Low-cost ¢ Passes Auto. ¢ Passes Auto. Current Current 

¢ UL 94V-O ¢ Low Profile ¢ High Reliability 1m Drop Test 1m Drop Test Capability Capability 
Flammability ¢ Panel Mount ¢ Washable ¢ 180°C Coil Wire | * Improved ¢ Passes Auto. * Rugged Design 
Plastics Rating | « UL 94V-0 ¢ PCB Mount Used for Class F Resistance 1m Drop Test e Passes Auto. 

¢ Class F Version Flammability ¢ 5A, 10A, 12A e 5A, 6A, 10A, to Shock & ¢ PCB Mount 1m Drop Test 


Available 
e UL/CSA 


Plastics Rating 
¢ Class F Version 
Available 
¢ UL/CSA 


Version 12A, 15A (Form Vibration ¢ High Temperature 
Available” A only) Version ¢ Low Cost 180°C Coil Wire 


(GP Rating) Available* Insulation 
1 Form A 1FormA 1 FormA 1 FormA 


e UL/CSA e UL/CSA 
= 1 Form A 
1 FormB 1 FormB 1 FormB 1 FormB : ay ae : lll 1 Form B 
1 FormC 1 FormC 1 FormC 1 Formc orm orm 1 FormC 
AGNi 
AgSnOz AgSnOz AgCdO pees AgSnOzinOe AgSnOz AgSnOz 


BA @ 125V on @ Fe 
. 77 Vac* 
30A @ 240Vac | 30A@240Vuc | qa @105V-" | 10A@250\V" | 208 @ 14V, hmong jean 
30A @ 14Vpc 30A @ 14Vpc 12A @ 125 Vac" 12A @ 125 Vac DG DC DC 
15A @ 125 Vac" 
3, 5 6, 9, 12, 24, 5, 6, 


Mini Mini becapely eee : 750 Vac bet 750 Vac betw 
inimum inimum open contacts an ac between ac Detween 
1500 Vac rms 1500 Vac rms 1500 Vac rms between contact 500 Vac contact and coil _| contact and coil 


7s 9p ams yp Toms yp 
2Oms yp Sms Vp 10m yp 


10,000,000 10,000,000 10,000,000 10,000,000 1,000,000 1 x 10° at 10,000,000 
operations typical | operations typical operations operations operations 300CPM operations 


cpeaters | operators | 00000, | 10000, ] ronan | tsar | tan,00 
te stive SSaictve operations operations operations 30CPM operations 


¢ Open Frame 
¢ Removable 


¢ Open Frame 
¢ Removable 


¢ Washable e¢ Washable e Washable 


¢ Dust Cover 


¢ Open Frame 


¢ Open Frame 
¢ Washable 


e Epoxy Based 


Dust Cover Dust Cover ¢ Dust Cover Dust 
¢ Washable e¢ Washable sates 
¢ Epoxy Base ¢ Epoxy Base © 

Dust Cover Dust Cover 


Buffalo Toronto 

90 Broadway 2651 John Street, Unit 5 Stetron 

Buffalo, NY 14203 Markham, Ontario L3R 2W5 " 

@: (716) 854-3443 @: (905) 475-6202 International 
Fax: (716) 854-3448 Fax: (905) 475-1926 [ n c 

tI: buffalo@stetron.com SJ: markham @stetron.com . 

Web site: http://www.stetron.com Web site: http://www.stetron.com STETRON 
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Solid-State Relay Selector’s Guide 


t 


Output Type 


Contact Type 


Package Type 8 PIN DIP/SMD 6 PIN DIP/SMD 


6 PIN DIP/SMD 


Product 
PARAMETER 


Blocking Voltage (V) Max 


Load Current (mA) Max 


Typ 


On Resistance (Q) 


Max 


Leakage Current (uA) Typ 


Max 


Turn-On Time (mS) 


‘yp 


Max 


Turn-Off Time (mS) Typ 


Max 


CTR(%) Typ 


Current Transfer Ratio Max 


Isolation Voltage (V) Min 


tH Suffix 


5 


am 


Approvai(s) 


Page Number 


1FORMASPST =) 1 FORM A SPST 1 FORM B SPST 
(normally open) ew _ (normally open) {normally closed) 


: : Do Not Use © Load (NO | 1 
© Load {NO} (NO) DoNot Use O Load (NC) 
| fj 


+ Input (NO) O DC Load + Input (NO) DC Load 


- Input (NO) © 
- Input (NO) Oo Do Not Use - Input (NC) Do Not Use 


Do Not Use O © Load (NO) Do Not Use © Load (NO) Do Not Use Load (NC) 


iC SOLID STATE 2 NORTH FIRST STREET «© SAN JOSE, CA 95113 » 408.293.4600 © FAX: 408.293.4848 
Seed a es z 


OPTRONICS www.ssousa.com e* TOLL FREE: 888.377.4880 (888.377.4776) 
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Solid-State Relay Selector’s Guide 


Output Type 


Contact Type 


Package Type 8 PIN DIP/SMD 8 PIN DIP/SMD 8 PIN DIP/SMD 


Blocking Voltage (V) Max 
Load Current (mA) Max 


On Resistance (Q) 
Leakage Current (pA) 


Turn-On Time (mS) : 5 ; ; . : f 0.5 (0.3) | 0.5 (0.3) 
Max 
Turn-Off Time (mS) Typ 
Max 
CTR(%) Typ 
Current Transfer Ratio Ma 
isolation Voltage (V) Min 
-H Suffix 


Approval(s) 


Page Number 


Schematic Diagrams | 


1 FORM B SPST 1 FORM A DPST 1 FORM B DPST 1 FORM A/1 FORM DPST 
(normally closed) {normally open) (normally closed) (1 FORM C) 
ay, 


Do Not Use O Load (NC) + Input 4 (NO) : Load 1 (NO) + Input # (NC) . Load 1 (NC) + Input 1 (NC) Load 1 (NC) 
+ Input (NO) © DC Load - Input 1 (NO) : Load 1 (NO) - Input 1 (NC) : Load 1 (NC) - Input 1 (NC) = Load 4 (NC) 


-Input (NC) © Do Not Use + Input 2 (NO) : Load 2 (NO) + Input 2 (NC) : Load 2 (NC) + Input 2 (NO) Load 2 (NO) 


« Input 2 (NO) : Load 2 (NO « Input 2 (NC) : Load 2 (NC é = 
Do Not Use © Load (NC) . paz ny) (NC) input 2 (NO) Load 2 (NO) 


2 NORTH FIRST STREET © SAN JOSE, CA 95113 ¢ 408.293.4600 © FAX: 408.293.4848 


SOLID STATE 
OPTRONICS 


www.ssousa.com ° TOLL FREE: 888.377.4485 80 (888.377.4776) 
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Output Type 


Contact Type 


Package Type 


8 PIN DIP/SMD 4 PIN DIP/SMD 


Product 
PARAMETER 


Blocking Voltage (V) Max 


Load Current (mA) Max 


On Resistance (Q) Typ 


Max 
Leakage Current (uA) Typ 


Max 


Turn-On Time (mS) — Typ 


Max 


Turn-Off Time (mS) Typ 


Max 


CTR(%) Typ 


Current Transfer Ratio Max 
Isolation Voltage (V) Min 
-H Suffix 


Approval(s) 


Page Number 


Schematic Diagrams 


1 FORM A SPST 1 FORM A SPST 1 FORM A SPST 1 FORM A SPST 1 FORM A SPST 
{normally open} (normally open) {normally open) (normally open) {normally open) 
Load 


Do Not Use 


Do Not Use 


- Input + {input 


2 NORTH FIRST STREET ¢ SAN JOSE, CA 95113 * 408.293.4600 © FAX: 408.293.4848 


www.ssousa.com * TOLL FREE: 888.377.48S S590 (888.377.4776) 
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Solid-State Relay Selector’s Guide 


Output Type 


Contact Type 


Package Type 8 PIN DIP/SMD/FLATPACK 4 PIN DIP/SMD 


Blocking Voltage (V) Max 


Load Current (mA) Max 


On Resistance (Q) 


Leakage Current (uA) Typ 


2.0 


Max 


Turn-On Time (mS) 


Max 


Turn-Off Time (mS) Typ 
Max 


CTR(%) 


Current Transfer Ratio Max 


Isolation Voltage (V) Min 


-H Suffix 


Approval(s) 


Page Number 


Schematic Diagrams 


TELECOMMUNICATION RELAY 


MULTIFUNCTION TELECOMMUNICATIONS RELAY 


6 1 FORM A SPST OPTO-COUPLER 
Relay Output 


1 FORM A/PHOTOTRANSISTOR Not Used o1 | 2 am ily (normally open) 


5 Relay 0: 


| 
Input ed 2 EK, ut 
+ Input Load (form A Relay) oa La 2 T° Input Je bridge Rectifier) 
Rela ; Rela -inputLED 3 B 
( y) ya cal ( y) (form A Relay) (Dartington) 


Load 


- Input Not Used 08 Emitter 
(Relay) (Relay) os (Darlington) 


4 
2 
5 , 
3 Not Used o—+— Pate tienen 
Collector +/- Input 6 "1 
(Phototransistor) AN (Phototransistor) Not Used o S ae day 
i 4 Q Collector 7 Wy -f+ Input LED 


Emitter -/+ Input *hototransistor) Phototranchtop 
(Phototransistor) (Phototransistor) INN F — 1 


Emitter Ps ‘th Input Le 
*hototransistor) (Phototransistor) 


Cathode Collector 


Not Used Emitter 


- Input + Input 


Se ee ee yf SOLID STATE 
www.ssousa.com ° TOLL FREE: 888.377.48S$0 (888.377.4776) mY OPTRONICS 
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COR/RBM 


Relays & Contactors 


Pare 


Fig. A Type 122 Fig. B. Type 91 


AC GENERAL PURPOSE RELAYS 


Operate in any position. Coils are for 60 Hz operation. Ratings listed are contin- 
uous unless noted otherwise. Breakdown Voltage: 1500 V rms, 60 Hz, oppo- 
site polarity or to ground: 1000 V rms, 60 Hz, open contacts same polarity. 
Electrical Life: 100,000 operations at rated load. 


TWO POLE NORMALLY OPEN 


Fig. A. Type 122—2PNO Straight-thru wiring, low cost '/." auxiliary quick-con- 
nect terminals screw power terminals. For #10 solid wire Max. double-make 
contacts small size. wt. 10.5 oz (approx). 


Contact Rating 


122-901 24 | 30 Amp. Cont. 


150 Amp. Inrush 
122-902 120 2 ne 40 Amp. @ 600 V.A.C. 


122-903 | 208/240 Per Pole 


24 40 Amp. Cont. 
100 | Oe AC | 40 Amp. @ 600 V.A.C. 
122-907 | 208/240 With Cover 


U.L. File No. E12139 CSA File No. LR13360 


Fig. B. Type 91—Solenoid action type with quick-connect terminals; operates 
in any position. DPDT contact arrangement. Power Rating (A): Enclosed fine 
silver contacts rated 15 amps, 277 VAC. max., resistive: 12 amps (60 amps 
inrush), 125 VAC or 6 amps (35 amps inrush), 250 VAC, inductive. Pilot Rating 
(B): Gold alloy crossbar contacts rated 3 amps, 277 VAC. max., resistive; 125 
VA, 1/10 hp, 125/250 VAC, inductive. 

Size: 21/8” x 17/8" x 23/8”. Quick-connect wiring terminals included in boxed 


quantity only. 
Circuit 
Rating 
Coil 
24 A A 
120 A A 
240§ | A A 


(aed Rc ee 


*Three terminals at the mounting hole side. t Three terminals at the coil termi- 
nal side. 50/60 Hz, §208/240 volts. #A, power rating; B, pilot rating. 


Fig. C. Type 184—Totally enclosed type with mounting bracket; operates in any 

position. Models 184-902-918 rated 18 amps resistive at 277 VAC; 12 amps (60 

amps inrush) inductive at 125 VAC; 8 amps (48 amps inrush) inductive at 250 

VAC; 7 amps (42 amps inrush) inductive at 277 VAC. Models 184-922-927 rated 

3 amps at 277 VAC; 125 VA at 125 VAC; 277 VA at 277 VAC. Models 184-902- 

ri Jeb arial terminals; others have '/.” quick-connect terminals. Size: 2'/s:” x 
68” X 117/32”, 


184-902 
184-903 


184-907 
184-912 
184-913 
184-916 
184-922 


— Be1436 


Fig. C. Type 184 


Fig. E. Type 129 Fig.F. Type 129AR Add-A-Relay 


AC POWER RELAYS 
Fig. E. Type 129—Totally enclosed; silver alloy contacts rated at 18 amps resis- 
tive or 18 amps inductive at 250 VAC max., 1 hp at 125 V or 2 hp at 250 V. Size: 
Qe’ X 2/4” x 2'/.” overall. 


129-903 
129-904 
129-907t 
129-911§ 
129-912§ 


*208/230 volts.tAll contact terminals 
must be wired to same polarity. +50/60 
Hz. § Quick-connect. '/:" tab terminals. 


Fig. F. Type 129AR Add-A-Relay—Same as Type 129 except has aluminum 
diecast base and bushing; rated 1 hp at 120 V. 1'/ hp at 250 V. High impact 
phenolic enclosure; 8” color-coded leads. Size: 3'/16” x 2°/16” x 3°/1e”. Mounts in ‘/2” 
dia. knock-out. Mounting hardware supplied. Meets standard code requirements. 
UL white card Listed. 


V4 


129AR-901 | SPNO 
129AR-902 | SPNO 


50/60 Hz. 


TYPE 91 QUICK CONNECT SOCKET 
AND TERMINAL KIT 


Polarized to prevent improper assembly. 
Part No. 91-180-1— 


STANCOR/WHITE-RODGERS DIVISION ¢ 9797 Reavis Rd. ¢ St. Louis, MO 63123 « Phone 314-865-8799 ¢ FAX 314-638-2400 
For manufacturers’ sales offices, see yellow pages 
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RELAYS 


4500 


DC Power Contractors 


Heavy Duty Power Contactors 
D.C. Power Contactors 
Type 124 


Terminal Hardware Supplied 


Coil Coil SPNO 
va Resistance | 4 Terminal 
+8% 25° | Isolated Coil 


1 . % ae 2 124-902 
124-903 
124-904 


N.O. Contact Rating 


I lone] ten 
DC Continuous 


12V |100 Amps.| 400 Amps. 
24V |100Amps.} 400 Amps. 
36 V__|100 Amps.| 400 Amps. 


Coil SPNO Colt Coll SPDT 
Voltage Resistancd 3 Terminal ve pire teg 6 Terminal 
D.C. + 8% 25° | Grounded Coil % 25° | Isolated Coil 
aoe | fav] a? | ae 
124-907 
36 V 1 30 124-912 


e Max. Pick Up 75% rated coil voltage. 

e Design Ambient—40°C to 65°C 

e Maximum Continuous coil watts. 12 @ rated voltage. 

e Recommended Mounting Position: Unit in vertical plane with coil terminals 

up. Horizontal plane is acceptable. 

e Design meets U.L. 583 Industrial Truck Standard. Dust and splash proof 
cover. 

e Application: Controlling D.C. starting motors on gasoline engine driven aux- 
ilaries. Battery charging power circuits, motor reversing circuits as found in 
winch applications. 

e The 124 is also applicable where ruggedness and high current capacity is 
required for D.C. mobile equipment such as: in-plant lifts, industrial equip- 
ment, recreational vehicle—golf carts, camp trailers, motor homes. 

e Contact Termination: 5/16” -24 UNF-2A stud. 

e Coil Termination: #10-32 UNF-2A tread. 


TYPE 586 


Sealed Solenoid is Dust and Splash Proof 


Continuous Duty Coil Silver Contacts 
Pole Form: SPNO, SPDT 


Incorporates double- make or double-break contacts 


Type 568 coil is rated approximately 12 watts continuous duty. | 
Contact rating 200 Amps. continuous. 600 Amp in rush N.O. contacts. 


SINGLE POLE NORMALLY OPEN 4 TERMINALS 
SINGLE POLE DOUBLE THROW 6 TERMINALS 


Resistance in Cat. No. | Cat. No. Resistance in 
Ohms @ 25°C | S.P.N.O. | S.P.D.T. | Ohms @ 25°C 
SPNO SPDT 


Coil Voltage 
(D.C.) 


586-901 

986-902 | 586-911 13.2 
586-905 | 586-914 53.0 
586-906 | 586-915 120.0 


586-907 


Type 586 Sealed Contactors are designed for controlling DC starting- 
motors on gasoline engine driven auxilaries, battery-charging power 
circuits, low-voltage DC motor generator sets, golf carts, reversing 
circuits in winch applications, industrial lift trucks, to mention a few. 


Type 70 


CONTACT RATING 
D.C. INDUCTIVE LOAD—36 V. MAX. 


Normally Open Normally Closed 
| Continuous | Inrush_| Continuous | Inrush _ 


vottas ge 
80 Amp. 300 Amp. 60 Amp. 100 Amp. 
12 80 Amp. 150 Amp. 60 Amp. 60 Amp. 
24-36 50 Amp. 50 Amp. 30 Amp. 30 Amp. 


e Non-turning studs 

e Drawn steel dust proof enclosure 

¢ Copper stud power & coil terminals 

e Double break rotating disc movable contact 
e Solenoid actuated 

Suggested mounting—cap down 


SINGLE POLE NORMALLY OPEN 
4 TERMINAL 


Coil Voltage 
D.C. 
6 


Resistance in 
Ohms @ 25°C 


Catalog Contact 
Number Material 
Copper 


70-906 
70-907 
70-908 


HEAVY DUTY D.C. POWER CONTACTOR 
TYPE 120 SOLENOID 
SINGLE POLE NORMALLY OPEN 


Catalog Number Coil 

Continuous Dut Resistance 
Standard L Coil Continuous 
Bracket Bracket Volts DC Duty 


120-901 
120-902 
120-904 


| ss Intermittent Duty ~» 
Standard Coil intermittent 
Bracket Bracket Volts DC Duty 
es ee 2 
Full Load | Inrush | Elec. Life | Contact Material 


Continuous 100A 400A 25,000 Silver Alloy 
Intermittent 80A 400A 10,000 Copper 


120-907 


(22.22 mm) 


SINGLE POLE NORMALLY OPEN 


3 TERMINAL 


Resistance in 
Ohms @ 25°C 


Catalog Contact 
Number Material 


70-914 Copper 


70-915 — 
Coil Grounded 
to Case 


Copper 


Coil Grounded 
to Load 


Coil Voltage 
(D.C.) 
12 


70-917 
70-918 


SINGLE POLE DOUBLE THROW 
6 TERMINAL 


A and 
N.C. 


Silver 


N.O. 
Copper 
and N.C. 

Silver 


2.875 CONTACT 
(73.02 mm) ae SCREW (2) 
2.125 67 
(53.98 mm) (12.57 mm) 
1.375 
(34.92 mm) | 
| COIL 
{ | | SCREW (2) 
—- 2.125 
Rte (53.98 mm) | ke 
3.253 MAX. -— fh | ds 
| (82.63 mm) | {. 
J Meas — 
—r.625)—— __'-062 048 
(15.88 mm) (26.97 mm) (1.22 mm) 
.281 WIDE x .400 LONG SLOTS (2) 
(7.14mm) (10.66 mm) 


TYPE 120 STANDARD BRACKET 


STANCOR/WHITE-RODGERS DIVISION « 9797 Reavis Rd. * St. Louis, MO 63123 « Phone 314-865-8799 « FAX 314-638-2400 
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STANDEX REED RELAYS 


Q) Widest range of pin-outs, contact configurations and contact ratings | 

[3 Versions to meet US, CSA, FCC and European Standards — up to 5000 VDC contact to coil breakdown voltages 
[1 Standex relays use our own reed switches with contact ratings for dry circuit and power switching applications 
[3 Competitive pricing & delivery from stock 

[} Most recognized under Component Program of Underwriters Laboratories 


Series EG FormA 


Series LG FormA 


LG100-1-5 
LG100-1-6 
LG100-1-12 


EG200-1-5 
EG200-1-6 
EG200-1-12 
EG200-1-24 
EG300-1-5 
EG300-1-6 
EG300-1-12 
EG300-1-24 
EG400-1-5 
EG400-1-6 
EG400-1-12 
EG400-1 


LG100-2-6 
LG100-2-12 
LG100-2-24 


LC100-1-5 
LC100-1-6 
LC100-1-12 
LC100-1-24 


EB200-1-5 
EB200-1-6 
EB200-1-12 


) EB300-1-12 
series JG FormA i EB300-1-24 


EB400-1-6 
EB400-1-12 
EB400-1 


JG100-1-5 
JG100-1-6 
JG100-1-12 
JG100-1-24 
JG100-2-5 
JG100-2-6 
JG100-2-12 
JG100-2-24 


JG100-3-6 0.5 
JG100-3-12 r a 1.0 JB100-1-12 
JG100-3-24 = 1 8. 2.0 


ee ! 
JG100-4-6 0.5 JB100-2-6 110 
JG100-4-12 > 565 1.0 JB100-2-12 . 440 
JG100-4-24 24 1000 | 1 : : 2.0 | JB100-2-24 24 1760 | 1 : fs 


r Stand fact 500 standard reed relays f 
Standex Electronics — Ssex.mesrsor sean ee 


4538 Camberwell Road instrumentation, ATE, appliance, automotive and 
Cincinnati, OH 45209 telecommunications. Standex reed relays use Standex 
ae 2 eee reed switches (see our ad in the switch section). — A 
fener nips nw stdxelecccon broad range of reed switches for demanding applications. 
Email: standex @ stdxelec.com 


Cail or write for complete information and application 
lie a Standex company assistance. | 
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Thar THE SOURCE FOR MULTI-CONTACT 


RELAYS AND SWITCHES 


REL AY General purpose 800-series, with 
contact ratings to 5A, and 900- 
series with low-level to 1A ratings. Both available with 
12, 24, 36, 48, and 52 poles in form A (N.O.), 
form B (N.C.), and form C (D.T.) and 60 poles, form A. 
Operation|from continuous ac or dc power, pube? 
power (latching), or solid-state . 
logic. Environmentally sealed 
and hermetically sealed relays 
for aerospace, shipboard 
and ground support hostile 
environments are available. 


Momentary pushbutton 
switches, 800-series 
only are available with 


PUSHBUTTON 
SWITCHES | 


Typical applications include Press to; test for - 
control panel lamps, 
reset, and all-call. Dust- 
tight construction only. 


Standard T-Bar relays, 800 or 
900-series, are packaged as an 


Uj N ITS automatic, selector unit to ran- 
dom or sequential circuit selec- 


tion and addressed through binary weighted coils. 
Available as Treeselect (all unaddressed lines re- 
main open) or Norselect (all unaddressed lines con- 
nected to a bus), 
selector units can 
be provided 

with 16 to 128 
positions 


» @ Subsidiary of 
General Signal Networks, Inc. 


SWITCHES 


12 to 36-poles, formC. - 


| Circuits) fit in a standard 


Same 800-series and 900- 
series as relays. Available with 
12 to 144 poles in form 

C, maintained action. 

Typical life in excess of 50,000 operations. Normally 
dust-tight, T-Bar toggle 

switches are also 
available in 

an environmentally 
sealed version. 


TOGGLE 


T-Bar's Multipole Switch Module! 
Design engineers find it perfect 
for switching applications like 


C I RCUI TS. testing and process control. T- 
_Bar’s Multipole Switch Module 


provides a simple, low-cost way to create a wide variety of switch 
configurations. Each compact unit has four 48-pin DIN standard 
male connectors that can be wired eee as four 12-wire 
circuits, two 24-wire Cir- 

cuits, or one 48-wire Cire 2s 

cuit-in a matrix, test 2 
monitor, or BUS configu- 
ration. Up to 21 switch- § 
ing modules (over 1000 


19” rackmount 6U x 
220MM, Euro Cage, so 
you can have just the 
capacity you need for 
virtually any multi-circuit 


application. 
CONNECTORS T-Bar plug-on connec- 
y tors are available for all 
relays and switches. Each connector provides 
wiring to one-half of a wafer deck (6 poles; A, B, or 
C). A 36-pole device, for example, requires 6 con- 
nectors. The connectors are available in kits and 


prewired with 18” long leads. 


One Waterview Drive, Shelton, CT 06484 


Telephone: (203) 926-1801, Fax: (203) 924-6400 
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Approvals UL & ULC UL & ULC UL & ULC UL & ULC UL & ULC UL & ULC UL & ULC 


Type Single Pole Single Pole Single Pole Single Pole Single Pole Single Pole Single Pole 
Hockey Puck Hockey Puck 


Output Zero,Random  Zero,Random Zero, Random Zero, Random Zero,Random Zero, Random Zero, Random 
Switching | 


Max. Output 40 25 40 25 125 25 150 
Current Per Leg -A 


Max Fusing FT 1200 600 . 3000 600 12/60 600 13500 
Value - A’ sec. 


Max J,-°C/W 35 5 35 5 25 A 25 


Terminals PC, SMT PC,SMT Faston Faston Screw Screw Screw 


49° TELEDYNE RELAYS 


Telephone 602-443-1288 Fax 602-443-1408 7345 East Acoma Dr. Suite #101, Scottsdale, AZ 85260 USA hitp:/www.teledynerelays.com 


- Detailed specifications on any a our products or a compre data book are avalaie on request 
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UL & CSA UL & ULC UL & ULC UL & ULC UL & ULC UL & ULC UL & ULC UL & ULC 


Two Pole Two Pole Two Pole Two Pole Two Pole Three Phase Three Phase Three Phase 
Dual 


10 25 40 40 150 25 99 150 


60 370 1040 1040 13500 370 3000 13500 


PC PC Faston Faston Screw PC Faston Screw 
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Option -012 EZMount™ 
The new exclusive Gentron 
product called EZmount. It is a 
replacement of the thermal 
compound or typically called 
thermal grease. EZmount is a 

oes - oo eh ial Bie thermal conductive pad which 
UL & ULC UL & ULC UL&ULC  —- UL& ULC UL & ULC is attached at the factory. 
| | eee | Wheh the user is ready to 
mount the relay just clean the 
heatsink surface and peel off 
EZmount’s adhesive backing. 
Press the relay firmly onto the 
heat sink and it will form a 
permanent bond. 


Four Pole Single Pole Single Pole Single Pole Single Pole 
~ Quad : 


: Features: 
Zero, Random © n/a n/a Na — Wa 
y- , 7 Easy Handling. 


Clean. 


20 | 100 200 200 200 ~ Excellent thermal 


characteristics. 


Benefits: 


260 nf n/a a Wa No mess of thermal 
, so ye compound/grease. 


Less prone to operator error. 


Cost savings. 


Faston PC, SMT Screw Screw Screw 


=) TELEDYNE RELAYS © 


esha 602-443- 1288 Fax 602-443-1408 7345 East Acoma Dr. Suite #101, Scottsdale, AZ 85260 USA http://www. eeaynereaye com 


Detailed specifications on any of our r products or a complete data book are available on request 


Be1442 | | For manufacturers! sales offices, see yellow pages ” EEM 1999 


4500 es RELAYS — | = 4500 
ATTENUATOR RELAYS. | 


A150 


SERIES. | SWITCHING | INSERTION - eae FREQUENCY ATTENUATION 
LOSS (dB) {THROUGH PATH] ATTENUATED 


The A150 series is a 


relay which, while in the 


energized position, will ae | 

provide an attenuation | 

paliiior RE signals A150 et 0.55MAX. | 1.45 MAX DC-3GHz | 1,2:3:4:5,6, 
which requires no oes ee 8, 10,16, 20 
external resistors. 


Shown right are RF curves for _ ‘ -' VSWR ATTENUATION (dB) 


the 10dB attenuator which are i aN es cA peel | Sl 
typical of attenuator | 
performance. Through ae 10 dB 60 
Path a ee Path 

== al ! 

ae el 

ieee ean 

ae ees 

a ees 

a 

EA 

|__| vswe' 

= laa 10.60 

1.000 2.000 3. ‘ 1.000 2.000 3.000 4.000 
FREQUENCY (MHz) FREQUENCY (MHz) 
RF RELAYS 
~RF170 


ip coeee. | al COIL DATA CONTACT DATA TYPICAL RF DATA 


The RF170 series | SERIES | NOMINAL NOMINAL MAX. RATING | RESISTANCE |FREQUENCY| ISOLATION INSERTION 
is a magnetic VOLTAGE RESISTANCE mQ MAX. RANGE (ACROSS LOSS 
latching relay CONTACTS) (dB@ 1GHz) 


designed to 
optimize contact 
isolation. 


See 
Bei SSE ee ee 


2.00 
1.90 
1.80 


The RF300 and RF303 |. 3 i MAX. RATING | FREQUENCY | REPEATABILITY 


relays are designed to 
provide RF signal 
repeatability over the 
frequency range by 
balancing the aggregate 
insertion loss of the 
relays’ design. 


(AMPS @ 28 VDC) 


ieee , 

PSE ATION ACROSS POLS EY “ty | 
2 i a al 14 
scr EP RP RN He 


10. - i BO, 3 920 
~ FREQUENCY (GHz) : 
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BYPASS RF RELAYS 
The RF310/RF320 and 


RF320/RF313 relays are | SERIES | NOMINAL | NOMINAL | OPERATE | RELEASE | RESISTANCE | MAX. RATING | FREQUENCY | REPEATABILITY 


similar in design and RF AMPS @ 28 VDC) 
performance to the high 

repeatability RF300/ 

RF303 relays. In addition 

to the enhanced signal 
repeatability, this relay r66 
family features an 

internal bypass link for 

applications in which 

Circuitry or components 

must be circumvented. 

This internal bypass 

provides for inherently 

lower, overall, circuit 

insertion loss and 

unwanted signal 

attenuation. 


RF310/RF313 


GENERAL PURPOSE RELAYS 


COMMERCIAL/INDUSTRIAL CENTIGRID® THROUGH HOLE AND SURFACE MOUNT 
COIL DATA 


RESISTANCE MAX. RATING |) NOMINAL NOMINAL 
mQ MAX. AMPS @28 VDC | VOLTAGE (VDC) |} RESISTANCE Q 


The 172 Centigrid® relay is an 
ultraminiature, sealed armature 
relay for commercial 
applications. Its low profile and 
.1” grid spacing makes it an ideal 
choice when close PC board 
spacing is required. 

The surface mount S172 can 
be supplied in tape and reel 
packaging. 


SERIES 


0 


5, 12, 26.5 64, 400, 1600 


1 
1 
1 
COIL DATA 


SERIES | RESISTANCE | MAX. RATING NOMINAL NOMINAL 
mQMAX. | AMPS@ 28VDC | VOLTAGE (VDC) | RESISTANCE Q 
5,6, 9,12, | 50,98, 220, 390, 

7 18,268 | 880, 1560 
5, 6,9, 12, | 50, 08, 220, 300, 

™2D ee 18, 26.5 880, 1560 


The TO-5 relay, originally 
conceived and developed by 
Teledyne, has become one of 
the industry standards for 
switching from dry circuit to 1 
ampere. Designed expressly for 
high density PC board 
imounting, its small size and low 
coil power dissipation make the 
TO-5 relay one of the most 
versatile ultraminiature relays 
available. 

The “D” type includes an internal 
diode for coil transient protection. 
The “TN” type features an 
internal diode and transistor 
driver to reduce PC board floor 
space as well as component 
installation costs. 


2) 
e) 
= 
> 
O 
~ 
5 
> 


5, 6,9, 12, | 50,98, 220, 300, 
M42TN iO 18, 26.5 880, 1560 
: 5, 6,9, 100, 200, 400. 
732 i ine 12,18, 26.5 | 850, 1600, 3300 
5 
z 
D 
x= 


5, 6, 9, 100, 200, 400, 
ie 12, 18, 26.5 850, 1600, 3300 

5, 6, 9, 100, 200, 400, 
= 12, 18, 26.5 850, 1600, 3300 


CONTACT DATA COIL DATA 


DESCRIPTION SERIES [RESISTANCE | MAX. RATING NOMINAL NOMINAL 
mQ MAX. _| AMPS @ 28VDC | VOLTAGE (VDC) RESISTANCE Q 
5.6, 9, 12, 18, 26.5 | 


5, 6,9, 12, 18, 26.5 
g 100, 200, 400, 850, 1600, 3300 
HIGH SHOCK 2,000G/05ms | 422K ]3& 5, 6,9, 12, 18, 26.5 


ESTABLISHED RELIABILITY AND AEROSPACE RELAYS 
ESTABLISHED RELIABILITY CENTIGRID® RELAYS (Note 1) 


SERIES RESISTANCE | MAX. RATING NOMINAL NOMINAL 
mQ MAX. AMPS @28 VDC] VOLTAGE (VDC) RESISTANCE Q 


The 114 and 134 Centigrid® 
relays are ultraminiature, 
hermetically sealed, armature 
relays. Their low profile and .1” 
grid spacing makes them an 
ideal choice when close PC 
board Spacing is required. 
These relays meet or exceed 
all applicable military 
specifications. 


[00 [10 [5.6.9,12: 18,265 [00,200 400,660,160 2200 
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SENSITIVE 


4500 RELAYS 4500 


ESTABLISHED RELIABILITY TO-5 RELAYS (Note 1) 
}—seRIes —_|pmnancewenr] FESSTANCE | WAR RATING DATA PON ATA i ——CidCY 
SERIES 


RESISTANCE | MAX. RATING NOMINAL NOMINAL 
ARRANGEMENT) “710 MAX. _| AMPS @ 28 VDC! VOLTAGE (VDC RESISTANCE Q 
; 5, 6, 9, 12, 63, 125, 280, 500, 
trormc | 100 =| to |B Her 
41100" trormc | 100 | 10 7 
: 5.6.9, 12,18, | 50,98, 280 500, 1130, 


The TO-5 relay, 
Originally conceived 


become one of the 
industry standards for 
switching from dry 
circuit to 1 ampere. 
Designed expressly 
for high density PC 
board mounting, its 
small size and low 
coil power 
dissipation make the 
TO-5 relay one of 
the most versatile 


coe 
The “D" type includes 


type features an 
internal series diode 
which protects 
against an 


coil transient z 5,6, 9, 12, 100, 200, 400, 850 
: 2 FORM C coe pee 

: 5,6, 9, 12, 64, 125, 400, 850 
49200 2 FORM C Ae ieee 


1 FORM C 125 


uu 
> 
= 
i 2 5, 6, 9, 12, 100, 200, 400, 850 


inadvertent reversal 
cena oe ‘ages | 
These relays meet or 


421DD* 
420*/422* 
420D*/422D* 


420DD*/ 
422DD* 


5, 6,9, 12, 61, 120, 280, 500 
sland er 1130, 2000 
5, 6,9, 12, 18, | 48, 97, 280, 500, 1300, 
2 FORM C - 


ane SEMICONDUCTOR 
the TO scene SERIES RESISTANCE] MAX RATING vate Pace REQUIREMENT. (TO 
Centigrid® hybrid mQ MAX. AMPS @ 28VDC Oe ib ASSURE TURN ON) 


relay lines 


pare ta er a 

vanitors sone as [asare | | 

pa 
100 5, 6, , 18, 26. 5, 30.0, 22.1, 14.5, 11.1, 8. : 


MAGNETIC LATCHING 


5,6,9, 12,18, |48, 97, 280, 500, 1300, 


direct interface to 
most loai ilies. rv 5,6,9, 12, 18, 26.5|96.6, 49.3, 32.3, 24.2, 16.0, 13.3 3.8 VDC 


SURFACE MOUNT CENTIGRID® AEROSPACE RELAYS 
S 
aaa 


The $114 and S134 series 


are Centigrid® relays 
whose leads have been 


configured to allow them to | S114 | too | 10 __—5,6, 9, 12, 18, 26.5| 50, 98, 220, 390, 880, 1560_ 
See afess le 5, 6, 9, 12, 18, 26.5| 0, 98, 220, 390, 880, 1560 
leads are pre-tinned mak- 
ing them compatible with $114DD 5,6,9, 12,18, 26.5; 39, 78, 220, 390, 880, 1560 
most types. of suffece $134 5,6, 9, 12, 18, 26.5 | 100, 200, 400, 800, 1600, 3200 
mount solder reflow pro- > 
cesses. $134D 5 5,6, 9, 12, 18, 26.5 | 100, 200, 400, 800, 1600, 3200 
This series is available in 

$134DD ° 5,6, 9, 12, 18, 26.5| 64, 125, 400, 800, 1600, 3200 


a magnetic latching VOLTAGE | RESISTANCE |(AMPS @ 28 VDC) mQ MAX. RANGE (ACROSS LOSS 
relay designed to CONTACTS) (dB@ 1GHz) 
optimize contact 
isolation. (See 


Description TYPICAL RF DATA 
The RF120 series is | S°R'=S] NominaL | NOMINAL | MAX.RATING | RESISTANCE |FREQUENCY| ISOLATION INSERTION 


RF120 61, 120, 500, 


RF 170 for typical RF 1130, 2000 
performance curves.) 


“4 TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250 Telephone 1-800-596-3855 


Detailed specifications on any of our products or a complete data book are available on request 


AE 
EEM 1999 See us on the World Wide Web at http://eemonline.com Be1445 


4500 _ _ _____RELAYS | | | = __ 4500 
SCHEMATIC DIAGRAMS (NOTES 2 AND 3 


412, 412H, 412K, 412V, 
432, 432H, 432V, 712, 732, 
RF300, RF303 


370 (9. [475 (12.07)_ __375 (9.53 
.335 (8.51) 
.335 (8.514 .435 (11.05) aa _ 
= L MAX. a OU case 

SURFACE: MOUNT 
ae a a LEAD CONFIGURATION 

SQUARE oa re ne A STANDARD LEAD LENGTH (TERMINAL VIEW) 

eaiuGaiy: 7 


- ORDERING INFORMATION sy SERIES 
Teledyne Relays’ part numbering system is structured as follows:., | 
Series designation, attenuation value (A150 only), then nominal coil voltage 
and reliability level (if applicable) following a dash. 


EXAMPLES: A150-10-5 or RF300-12 or -ER412-12B ° 


A full description of Teledyne Relays’ part numbering and options can ‘be. 
found in our data book. 


_TO-5 “H" DIMENSION MAX. 


.275 | .280 
(6.99) | (7.11) 


114, A150, RF120,| RF1 70 134, 
116C ae i ‘| 122C 136C 
( 


Notes: 


1. Relays indicated. with an asterisk (*) are Established Reliability relays and should include in the. ns 
part number, the prefix.ER and a reliability designator after the coil voltage. See. reliability chart |!N ) | (7.11) | 
and part number example. ee 


2. Schematics are terminal view. : : —- 
ESTABLISHED RELIABILITY TABLE 


3. For latching relays, the contact position is the result of coil A being last energized 


4. Polarity is applicable to “V” type relays only. 
5. Unless otherwise specified, .280” or .380” height may be supplied for the 172. To order the lower 
profile, add /28 to the end of the part number, e.g. 172-26/28 (NOTE: /28 will not be marked on 


FAILURE RATE 
RELIABILITY DESIGNATOR °%/10.000 UNIT CYCLES 
the part). Unless otherwise specified, relays may be supplied with either can height. 


6. Specifications published herein are subject to change without notice. eT we (a 
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“4 TELEDYNE RELAYS 


Commercial and Industrial Solid State Products 


C60 Series - Bi-Directional/DC, Optically Isolated, Surface or Through Hole Mount 


MAXIMUM LOAD RATINGS 


PART NUMBER 
CURRENT - VOLTAGE 


| _25Adc | 60Vde 
| 4.5Ade | 100 Vde 
| 4.0Ade | 200 Vde 


C60-40 400 Vde 


ELEDYNE| CONTROL VOLTAGE | MAXIMUM VOLTAGE _| MAX. LOAD 
ean jeiabhae CONTINUOUS | TRANSIENT| CURRENT 


C45-21 5 ma @ 1.5 Vdc | 
| 10ma @ 3.0 Vdc 280 Vrms 500 Vdc 
10 ma @ 3.5 Vdc | 


¢ UL and CUL Registered 


Solid State Computer Input/Output Interface Devices 
C76 I/O INTERFACE SYSTEM | 


Machine or Process . 


__Under Control AC input 


“4 TELEDYNE 
C76AI-1 


WoW WW 
Module 


2 e = e4 Sensors 
Relays 
Computer Input/Output Interface Modules {contro Signals 


The C76 DIP /O'™ Modules are designed for use.in - | | | FCcorg 
computerized control systems. They offer optical : \\ 4 TELEDYNE 


isolation for noise free interfacing of computer logic | ; )  C76DI-1 oo 
circuitry into harsh industrial power switching . ; - ae ar di o 
environments. For use in Robotics, Process Control, _ | . Computer 


Programmable Controllers and ATE. /O 


; Logic 
PART | | | gk outa | 
SuMeeRl TYPE CHARACTERISTICS | — | 5) TELEDYNE 
C76AO0-1 | AC Output | 5.550 vims, 1A Output ‘| Loads | 
180 - 250 Vrms and A cpsige: 4 
. - | elays : 
C76AI-1 | AC Input | 90.435 Vrms inputs Solenoids | 
3 _——_— Lights . 
[ | 3.8-16 Vdc Input | gC Oui, 
C76D0-1 | DC Output 3-60 Vdc, 0.6 A Output ae >) 7 TELEDYNE 
| . C76DO-1 
| v vy 
C76DI-1 | DC Input | 9-60 Vdc Input nme arr saal 


Feedback 


“# TELEDYNE RELAYS 
12525 Daphne Ave., Hawthorne, California 90250 Telephone 1-800-596-3855 
Detailed Specifications on any of our products or complete catalogs are available on request. . 
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Part Selection Guide For Military Solid State Relays 


PACKAGE STYLES 


KA/KD/M33 


| | SERIES/MODEL MAXIMUM RATINGS 


Up to 1.5 Amp, Up to 300 Vdc 1.4 


2.0A @ 60 V 1-2 


DC RELAYS 2A @60V12 
5A @60V1 
7.0 A @60V 


10A @60V! 


LD 
2 
BI-DIRECTIONAL FB .025 A @ 350 Vto1A @ 80 V 
RELAY 
: QBOOFM 10A @ 150V 


CA 1A @ 250 Vrms 
| KA | 2 A @ 250 Vrms 1 
AC RELAYS 
LA 7.5 A @ 250 Vrms 1 
RA 25 A @ 250 Vrms 1 
| 


2A,5A,7.5A,10A,15A@ 28V 


POWER 
CONTROLLERS 


Notes: 

1 Available with "smart" features: Status, short Circuit Protection, or Thermal Shut Down. 
2 Covered by DESC drawing. See catalog sheet for DESC drawing number. 

3 Qualified to MIL-R-28750. See catalog for slash sheet number. 

4 Cots solid state relay, available to Teledyne S2R™ "T" screening in a plastic package. 


ae TELEDYNE RELAYS 


12525 Daphne Ave., Hawthorne, California 90250 a 1-800-596- ee 


~1A,2A,54,7.5A,10A@270V1 
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Energy In Motion~ 


TNO LANG | WW ee 
R25U Ri4U R15U Ri4U RI5U 


Ra4u | RGU 
240V 0.5A (180VA, 1/8 HP) 240A 1A (360VA, 1/2 HP) 
115V 0.3A (69VA) 230V 0.2A, 115V 0.5A (69VA) 
SV imA*® 24V 1mA*? 1V tmA | 24V 1mA**; 1V 1mA | 24V 1mA*S 
98.0m/s? (10G) or greater (20 to 1000Hz) 98.0m/s? (10G) or greater (20 to 1000Hz) 
: 147.0m/s? (15G) 147.0m/s? (15G) 
ray 980.0m/s? (100G) or greater 980.0 m/s? (100G) or greater 
a 1500VAC for 1 minute 2000VAC for 1 minute 
(across contacts: 500VAC) (across contacts: 800VAC) 


—40 to +60°C —40 to +60°C 
—60 to +80°C ~60 to +80°C 


aprox, Welgl ee 359 409 
Type RI-B: }MHU, —C: | :MHU Note: 1. For details of the contact ratings, service life, character- 2. Large-capacity can be used at ratings of 115VDC 0.5A or 
High i lation t e) ea istics, etc., refer to the Ratings, Specifications, and greater. For more information, contact Yaskawa. 
(High insu yp Electrical Life, on our Switch pages in Section 5100. 3. In circuit with optocoupler 5V 10mA can be used. 
m@ DIMENSIONS in mm m@ COIL SPECIFICATIONS (With polarity) 
[J MEDIUM-CAPACITY TYPE [] LARGE-CAPACITY TYPE Medi 


i fs 
12 | 24 | 48 | 12 | 24 | 48 | 12 | 24 | 48 | 12 | 24 | 48 
405 |1520 [5530 | 295 [1160 | 4060 | 250 | 1020 |3080 | 285 | 1080/3640 
| 04 [05] 045 [055; 06 | 06 [07 
ate Approx. 1.2W | Approx. 1.1W | Approx. 3W | Approx. 1.3W 
75%E or less 
8.5%E or greater 


Note: 1. Values tabulated indicate operation at 3. Type RI-E & -C may erroneously operate if 
ambient temperature of 20°C. the maximum allowable power or voltage rat- 
2. Coil resistance values can vary by +10%. ings are exceeded for a short period of time. 


(13) 


11.5 


Recognized in accordance with USA, 
i -E indi Canadian and European Standards. 
¢ Value in parenthesis where Type RI-E indicates. For Class |, Division 2 Groups A,B.C,D. 
Hazardous Locations UL File No. 


E154773, European Conformance TUV 
| F154773— ig File No. 950823987 001. 
® ® 


250VAC 
3A 
TNO 
R25U 
240V 5A ON _0.5A OFF (180VA, 1/8 HP) 
115V0.3A  (69VA) 


@ DIMENSIONS in mm 


24V 1mA*' 
» PC FOOTPRINTS (Bottom view) 147.0m/s? (15G) or greater (20 to1000Hz) 
196.0m/s? (20G) 
10.16 12:7 =| 980.0m/s? (100G) 
(2) (3) 4 (4) 1500VAC for 1minute 
* aoe a a (across contacts: 500VAC) 
4-1.3D1A. ~40 to +60°C 
ApeTat Ofag —60 to +80°C 
Note: *1. In circuit with optocoupler 5V 10mA can be used. 
m@ COIL SPECIFICATION (With polarity) 
it . ANON: On OUBGS: 
‘: ° t 
he 24 | 1155210% ae) is realet 
5.08 Note: Values tabulated indicate operation at ambient temperature of 20°C. 


YASKAWA ELECTRIC AMERICA, ING. ee oer Scctong cram at, ce eno.co, 


a es in Sections — For Class |, Division 2 Groups A,B,C,D. 
2121 NORMAN DRIVE SOUTH, WAUKEGAN, IL. 60085 | E460 BRAGS5OO. Co 


PH. 847 / 887-7000 mi FAX 847 / 480-9731 Ab es77 SAX 
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selection 
guide 


SOLENOIDS 


Bicron Electronics “' 


B-1452 


Communications’ 
Instruments Inc. 


Guardian Electric Mfg. Co. 


T5X9, T6X12, T8X9, T8X16, T12X13 


‘Liberty Controls 


Magnet Schultz 


ommeyer ld BFC: (anneal UTS (RES 
_ |. Electro-Mechanisms, Inc. | B+1456 SP 25-100, PO 25-100, TSP/TPO 30-65 


* 100 and 200 
~ 4000 
5000 
3000 

7000 (Custom) 


11HD 
12, 14, 16, 18 
20L, 22, 4, 11, 28 
2, 2HD, 3HD, 4HD 
24, 26, 34, 42 
28HD 
T3, 5X9, T4X7, T4X12, 'T4X16 


T12X19, LT3.5X9, LT4X7, 

LT4X12, LT4X16, LT6X12, 

LT8X9, LT8X16, LT12X13 
LT12X19 


M-22; 

L-05, 06, 61, 24, -26, 
62, -63, -65; 
L-15-2HD, L-10-1, L-15-1, 
L-75-1, L15-2; 

L-22, L28, L81, L11 
L-82, LO04-L88, L90 


5x7 
828 
R12x12 
. 940 
GDAY — 
GRCY 
- 2U3-L, 313-L 


fosteisty fee 


B-1450 
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wb BICRON Solenoid Products 


Typical Applications 


¢ Automated Teller Machines 
¢ Automatic Sorting Equipment 
¢ Automotive 

¢ Business Equipment 

¢ Camera/Photo Equipment 

¢ Compressor Controls 

¢ Computer Peripherals 

¢ Electrical Appliances 

¢ Fluid Control/Dispensing 

¢ Fuel Control 

¢ Gaming Machines 

¢ Industrial Automation 

¢ Locking Mechanisms 

¢ Machine Tools 

¢ Office Equipment 

¢ Security Systems 

¢ Textile Machinery 


¢ Vending Equipment 


The Bicron Advantage 


¢ Over 30 Years in 
Electromechanical Field 


¢ Qualified Automotive Supplier 
to AIAG Quality Standards 


¢ US Design and Manufacture 
with Global Sourcing Partners 


¢ Value Added Capabilities 


SOLENOIDS 4550 


Open Frame Solenoids 


Bicron standard open C and D 
frame solenoids provide ideal, 
low cost solutions for many 
electromechanical applica- 
tions. Expect high perfor- 
mance, fast delivery and 
economical pricing. 


Tubular Solenoids 


Bicron tubular and push-pull 
solenoids offer high forces ina 
limited space. Many standard 
sizes are available for direct 
application... or can be easily 
modified to include special 
features or value added assem- 
blies for non-standard 
applications. 


Magnetic Latching Solenoids 


Bicron magnetic latching sole- 
noids provide positive holding 
in power-off mode and are 
ideal for low power, battery 
operation applications. Choose 
from a number of standard 
models or model designs 
modified for your special 
application. 


Special Solenoids 


30 years of electromechanical 
experience gives us the edge in 
designing special solenoid 
products for volume applica- 
tions. Whether for business, 
commercial, consumer or mili- 
tary requirements, we have the 
know-how and production facil- 
ities to deliver superior prod- 
ucts at competitive prices. 
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“Excellence Through Teamwork” 


BICRON Electronics Company 


50 Barlow Street * Canaan * Connecticut 06018 


Call for information or visit our web site: www.bcrn.com or e-mail: info@bcrn.com 


Tel: 860-824-5125 * Fax: 860-824-1137 * Toll-free Tel: 800-624-2766 « Toll-free Fax: 800-355-5125 


For manufacturers’ sales offices, see yellow pages 


B-1451 


4550 | SOLENOIDS | _ 4550 


High Performance Tubular Solenoids 


DC tubular switch-type solenoid 
provides up to 120 Ibs. of force with a 
maximum stroke of 1 in. 


DC tubular push-type solenoid 
provides up to 50 Ibs. of force with a 
maximum stroke of .562 in. 


DC tubular pull-type solenoid is de- 
signed to provide up to 90 Ibs. of force 
with a maximum stroke of .500 in. 


Actual usable force will depend on the 


Actual usable force will depend on the 
stroke and power level. 


stroke and power level. 


Actual usable force will depend on the 
stroke and power level. 


Coils are available from 12 to 115 Vdc. 
Each solenoid utilizes two coils, one 
energized at pull-in for extra force and 
a holding coil for continuous 
operation. Intermittent pull-in duty 
power level is 112 to 700 watts and 
continuous power level of 3 to 14 
watts. 


High Performance Custom Solenoids 


Coils are available from 6 to 115 Vdc 
with a continuous duty power level of 3 
to 36 watts and an intermittent duty 
power level of 9 to 240 watts. 


Coils are available from 6 to 115 Vdc 
with a continuous duty power level of 
2.2 to 54 watts and an intermittent 
duty power level of 12 to 585 watts. 


! Communications Instruments, Inc. can provide customized solenoids with many of the following features : 


SOLENOID STYLES CONNECTOR STYLES | MOUNTING STYLES PLUNGER STYLES 

¢ High temperature ¢ Flexible leads ¢ Round flanges ¢ Internal threads 

¢ 400 Hz AC ~ © Connector assemblies e Square flanges e External threads 

¢ Commercial AC ¢ Right angle AN connectors e Threaded flanges ¢ Clevice plungers 

_¢ Air frame e Square flange AN connectors e Shaped flanges ¢ Extension plungers 

¢ Heavy duty ¢ Quick-connects ¢ Captive plungers 

¢ Two coil designs e Screw terminals 

e Pressure sealed e Solder terminals 


¢ Corrosion resistant | ° Stud terminals | | 

WORLDWIDE LEADER IN HIGH PERFORMANCE SWITCHING TECHNOLOGY ™ 
- ne PO. Box 520 * 1396 Charlotte Highway 

| dil Cll Technologies Fairview, North Carolina 28730 


‘Comununications Division: Phone 828-628-1711 * Fax 828-628-1726 (Sales) 
Instruments, Inc." IVISION Internet : www.ciidiv.com ¢ E-mail : info@ciidiv.com 
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The 100 Type AC laminated solenoids 
provide up to 6 lbs. of force with a 
stroke of .875 in. 


Actual usable force will depend on the 
stroke and power level. 


Coils are available from 24 to 230 Vac 
and power levels of 230 Va to 550 Va. 


Commercial 


DC box-frame pull-type solenoid 
provides up to 170 ozs. force with a 
maximum stroke of .250 in. 


Actual usable force will depend on the 
stroke and power level. 


Coils are available from 6 to 115 Vdc 
with a continuous duty power level of 8 
watts and an intermittent duty power 
level of 18 watts. Pulse-type coils are 
also available. 


SOLENOIDS 


Commercial AC Solenoids 


The 200 Type AC laminated solenoids 
provide up to 20 lbs. of force with a 
stroke of 1 in. 


Actual usable force will depend on the 
stroke and power level. 


Coils are available from 24 to 440 Vac 
and power levels of 518 to 1840 Va. 


4550 


By utilizing a stainless steel shaft the 
100 and 200 Series are available as 
push-type solenoids. The solenoids 
provide up to 20 lbs. of force with a 
stroke of 1 in. 


Actual usable force will depend on the 
stroke and power level. 


Coils are available from 24 to 440 Vac 
and power levels of 230 to 1840 Va. 


Box & C-Frame Solenoids 


DC box-frame push-type solenoid 
provides up to 20 ozs. force with a 
maximum stroke of .200 in. 


Actual usable force will depend on the 
stroke and power level. 


Coils are available from 6 to 115 Vdc 
with a continuous duty power level of 
3.0 watts and an intermittent duty 
power level of 9.0 watts. 


C-frame (open) pull-type solenoid, 
available for DC or AC operation, is 
designed to provide up to 65 oz. (DC) - 
34 oz. (AC) with a maximum stroke o 
.200 in. | 


Actual usable force will depend on the 
stroke and power level. 


Coils are available from 6 to 115 Vdc 
and 6 to 240 Vac with a continuous 
duty power level of 5 watts (DC) - 7 Va 
(AC) and an intermittent duty power 
level of 15 watts (DC) - 20 Va (AC). 


WORLDWIDE LEADER IN HIGH PERFORMANCE SWITCHING TECHNOLOGY“ 


Gil Cll Technologies 


Communications sos 
Instruments, Inc.” Division 
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PO. Box 520 ¢ 1396 Charlotte Highway 


Fairview, North Carolina 28730 


Phone 828-628-1711 ¢ Fax 828-628-1726 (Sales) 
Internet : www.ciidiv.com ¢ E-mail : info@ciidiv.com 


See us on the World Wide Web at http://eemonline.com 
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Diameter at | 2 i Weight at 20°C (68°F}, 
a speeded Area at 20°C (68°F] Se chee wie 
Siva. Ib/1,000 ft. Ib/mile kg/km 
AWG 


4/0 


WDOMONAO UAWN=— 5 


11.68 

10.40 
9.266 
8.252 


7.348 
6.543 
5.827 
5.189 
4.620 


4.115 
3.665 
3.264 
2.906 
2.588 


2.304 
2.05 
1.83 
1.63 
1.45. 


1.29 
1.150 
1.02 
0.912 
0.813 


0.724 
0.643 
0.574 
0.511 
0.455 


0.404 
0.361 
0.320 
0.287 
0.254 


0.226 
0.203 
0.180 
0.160 
0.142 


0.127 
0.114 
0.102 
0.0889 
0.0787 


0.0711 
0.0635 
0.0559 
0.0508 
0.0457 


0.0406 
0.0356 
0.0305 
0.0279 
0.0254 


166,200 
131,800 
104,500 

82,891 


85,730 
52,120 
41,330 
32,780 
25,990 


20,610 
16,350 
12,970 
10,280 

8,155 


6,460 
5,130 
4,070 
3,230 
2,560 


2,030 
1,610 
1,280 
1,010 
804.0 


638.0 
503.0 
401.0 
317.0 
252.0 


199.0 
158.0 
125 
100.0 
78.50 


62.20 
50.30 
39.60 
31.20 
24.60 


19.60 
15.90 
12.60 
9.62 
7.55 


6.16 
4.91 
3.80 
3.14 
2.54 


2.01 
1.54 
1.13 
0.950 
0.785 


211,600 
167,800 
133,100 
105,600 


83,690 
66,360 
52,620 
41,740 
33,090 


26,240 
20,820 
16,510 
13,090 
10,380 


8,230 
6,530 
5,180 
4,110 
3,260 


2,580 
2,050 
1,620 
1,290 

1,020 


812.0 
640.0 
511.0 
404.0 
320.0 


253.0 
202.0 
159.0 
128.0 
100.0 


79.2 
64.0 

50.40 
39.7 
31.4 


25.00 
20.20 
16.0 
12.2 
9.61 


7.84 
6.25 
4.84 
4.00 
3.24 


2.56 
1.96 
1.44 
1.21 
1.00 


107.2 
85.01 
67.43 

53.49 


42.41 
33.62 
26.67 
21.15 
16.77 


13.30 — 

10.55 
8.367 
6.631 

5.261 


4.17 
3.310 
2.63 
2.08 
1.650 


1.31 
1.040 
0.823 
0.653 
0.519 


0.412 
0.324 
0.259 
0.205 
0.162 


0.128 
0.102 
0.0804 
0.0647 
0.0507 


0.0401 
0.0324 
0.0255 
0.0201 
0.0159 


0.0127 
0.0103 
0.00811 
0.00621 
0.00487 


0.00397 
0.00317 
0.00245 
0.00203 
0.00164 


0.00130 

0.000993 
0.000730 
0.000613 
0.000507 


640.5 
507.8 
402.8 
319.5 


253.3 
200.9 
159.3 
126.3 
100.2 


79.44 
63.03 
49.98 
39.61 
31.43 


24.90 
19.8 
15.7 
12.4 
9.87 


7.81 
6.21 
4.92 
3.90 
3.10 


2.46 
1.94 
1.55 
1.22 
0.970 


0.765 
0.610 
0.481 
0.387 
0.303 


0.240 
0.194 
0.153 
0.120 
0.0940 


0.0757 
0.0613 
0.0484 
0.0371 
0.0291 


0.0237 
0.0189 
0.0147 
0.0121 
0.0098 1 


0.00593 
0.00436 
0.00366 
0.00303 


0.00775 


953.2 
755.7 
599.5 
477.6 


337.0 
298.9 
237.1 
188.0 
149.0 


118.2 
93.80 
74.38 
58.95 
46.77 


37.1 
29.4 
23.4 
18.5 
14.7 


11.6 
9.24 
7.32 
5.81 
4.61 


3.66 
2.88 
2.30 
1.82 
1.44 


1.14 
0.908 
0.715 
0.575 
0.450 


0.357 
0.288 
0.227 
0.179 
0.141 


0.113 
0.0912 
0.0721 
0.0552 
0.0433 


0.0353 
0.0282 
0.0218 
0.0180 
0.0146 


0.0115 
0.00883 
0.00649" 
0.00545 
0.00450 
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Dormeyer Industries 
Standard and Custom Solenoids 


F M STANDARD MODEL ORDERING INFORMATION 
C-FRAME = | aa 
NUMBER VOLT. CYCLE RES. (Ohms @ 1/8" L.x W. XH. 
C8-771-M-36 24 DC INT 59 12.5 
C8-519-M-36 120 AC INT 500 
C26-271-M-36 24 DC CONT 
Q Low Cost C26-771-M-36 24 DC INT 41.5 35 
— lde Mange OF SIZES | ¢26-519-M-36 120 AC INT 140 22 
FEATURES: 6-240 VAC C33-771-M-33 24 DC INT 37 20 
U Moderate Lite wi 6-110 VDC C33-519-M-33 | 120AC | INT <a 
Excellent Electrical 
ier ; C34-271-M-33 24 DC CONT 54 
Characteristics Q) Encapsulated Coils C34-771-M-33 o4DC | INT 25 
1.657 x 1.312 x 1.437 
O) Ideal for Most Low OQ) Available in C34-19-M-33 120 AC CONT 128.5 | fe 
Force Applications Magnetic Latch C34-519-M-33 120 AC INT 55 44 


Xx FE AM E STANDARD MODEL ORDERING INFORMATION 
BO = R INPUT FORCE (0z.) DIMENSIONS (Inches) 
‘ NUMBER VOLT. CYCLE | RES. (Ohms @1/8" L.xW. XH. 
B4HD-253-M-36 | 24DC | CONT | 
B4HD-753-M-36 | 24DC | __INT 14.6 140 
B4HD-1-M-36 120 AC | CONT | 73 27 BP RIOD Xu eee 
B4HD-501-M-36 | 120AC | INT 19.3 62 
” B11-753-M-36 24DC | _INT 30.5 34 
ti. : B11-1-M-36 120 AC | CONT | 192 MRED SOL e118? 
—, B11-501-M-36 120 AC | INT 79.2 33 
B22-253-M-36 24DC | CONT 
FEATURES: B22-753-M-36 24 DC pwr | oe | 
1.609 x 1.312 x 1.468 
Range of Applications B22-501-M-36 120 AC INT 40.5 44 
; B41-253-A-1 24DC | CONT 46 11 
() Higher Force than C-Frame BA1-753-A-1 24 DC 3.051 x 1.732 x 2.028 


QO) Moderate-to-Long Life 
Q Wide Range of Sizes Q Encapsulated Coils Available 


Q Versatile Mounting Q New Patent Pending Frame 
Q AC Versions 6-240 VAC Design Available 


OQ DC Versions 6-110 VDC Q) Available in Magnetic Latch 


STANDARD MODEL ORDERING INFORMATION 
LAMINATED 
NUMBER VOLT. CYCLE RES. (Ohms) “— 
1000-M-1 
1500-M-1 
1001-M-1 
1501-M-1 
1250-A-1 
1750-A-1 
1251-A-1 
1751-A-1 
2005-M-1 
2255-M-1 
2006-M-1 
2256-M-2 
FEATURES: 2536-M-1 
Q High Force up to 41 AC Input 6 — 240 rile ’ 
Ba ibe. p VAC 9537-M-1 2.500 x 2.062 x 2.060 
2787-M-1 
QO Moderate Life for Class B Insulation 3000-M1 
Dependability System — Class F 3500-M-1 
ipa Gices Available apoE 2.937 x 2.375 x 2.937 


QO) Encapsulated Coils 3501-M-1 


1.609 x 1.188 x 1.438 


1.609 x 1.427 x 1.438 


2.500 x 1.811 x 2.060 


Dormeyer Industries * 6585 N. Avondale, Chicago, IL 60631-1521 
Tel: (773) 775-3600 ¢ Fax: (773) 775-6495 
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| 990 AMELIA AVENUE ‘SAN DIMAS, CA 91773 
electro- mechanisms | ~ PHONE (909) 394-9953 FAX (909) 394-0782 
INCORPORATED. email: roy@electromechanisms.com 


internet: www.electromechanisms.com 


. The force charts below represent three different duty cycles. 
Nominal voltage represents continuous duty. « 


2X Nominal voltage represents a 25%, intermittent duty cycle 4X Nominal 
voltage represents a 6% intermittent duty cycle. 


The duty cycle consists of two factors: 
1. Percentage of time solenoid is energized in one complete operating — 


MINI- SOLENOID — 
ACTUATORS 


cycle. 
: 2 Time On 
(Ref: DUTY CYCLE = Time On 4 Time Off X 100) 
2. Length of time of the longest single energization in one complete. oper- 
SP SERIES _e 
PUSH TYPE > ___ SP-25/P0-25 
si es an a aa oes aa 
nin 1 
: ance hal ++ 
Witt: nsnesnessnee 155°C Magnet Wire 3 Se ee 
Termination: ................ Heavy Leads — PVC, Type BU, 5” & say caaat at ieee cai | 
Terminals — Solder Lugs 2 - + 
TAD Bo Pecernta Mylar ha ae 
BODDIA: asscsncsntnccenes 30% Glass Filled Nylon Ve 4 
TDs aiceae Mieirweess Delrin : a C 
PUSHIOG: oo... eceseseeeeees Phosphor Bronze INCHES FROM CLOSED EDA ION 
TO nteocea tee casas nx +.005 SP- 37/P0- “37 SP-50/P0-50 
0x +.010 ae 7 a 100 = = 
Frac. + 1/64 ira 


3, 6, 12, 24, 48, 110 VDC available voltage for push/pull 


39804 JO SIONNO 
394804 40 SJONNO 


SPECIFICATIONS 
Note: Dimension L is shown with solenoid in energized position. Return Spring and Delrin Tip are Standard on all SP Series. 


Max. a Tapped | Wattage 
C F Stroke* Holes | Nom. 


980 Ey } 125 | .051 | .187 EE 
| .600 | .187 | .091 | .250 1.732 | .391 
0 


Standard Coils 105°C, Hi Temp Available. * Max Stroke, Standard Pushrod mah 


— ae i] 
0 .100 .200 “300 .4¢ “400. §00 


INCHES FROM CLOSED POSITION 


SP-75/P0-75 


39y¥03 40 SSDNNO 


(U0 RAPER thee case 
0 .100 200 — 400 500 600 0 100 .200 .300 400 500 600 700 
INCHES FROM CLOSED POSITION INCHES FROM CLOSED POSITION 
All forces shown are at 25° ambient. For use at higher 
PO SERIES ambient temperatures use the chart below to determine 


force at any given eee 


PULL TYPE an aoe 


WG? ciate daar ohes 155°C Magnet Wire 
Termination: ................. Heavy Leads — PVC, Type BU, 5” 
Terminals — Solder Lugs 
Tape: Mylar 0 20C 40 C 60 C 80 C 100 C 120C 140°C 160C 180°C =. 200 C 
0 30% Glass Filled Nylon 
Tol: 
0K +.005 
Ciddiseneteiinaiinemiais x +.010 
sepsis ieee ana tives Frac. + 1/64 FEATURES 
ELECTRO-MECHANISMS micro-miniature solenoids offer you static and 
impact forces equal to standard solenoids 2 to 3 times the size of these 
units. 
ser pa of re small a ey have extremely fast reaction time. As fast 
SPECIFICATIONS | | as 2 msec at 4x nominal voltage. a ie 
Note: Dimension L is shown with solenoid in energized position. The unique design of PUSH or PULL action, offers many applications 


beyond the conventional pull type solenoid. 

A complete line of 20 solenoids from %” 0.0. to 1%“ 0.D. allows you to 
choose the correct solenoid with the force you require, from stock items. 
The units are highly reliable with life of many millions of operations. 

The solenoids are also available with coils in Class F and Class H for high 
temperature requirements. 


Simplicity of design helps keep the costs down and allows us to pass these 
savings on to you, our customer. 


fe fa |, 
No. 

ra [05255 [ew | ae 
POT [cn so | [| [| | rs O75 [03 
[p0-50 | 980 400 | 187 [ S10 | v | % |e |e | .074 [285 | 200/| 068 | 106 | 068 | 7 
oes] a wif [| « ef || [a 
[pos [1.621 | 720 [0 [ase [56 [Whe | 4 [ve [rar [ae | 200 [ 06a | 064 | 


= 
(e) 
o 


TYPICAL APPLICATIONS 
Standard Coils 105°C, il emp Awalabie. e Hammers for high speed e Event markers for chart 
printers recorders 
e Camera shutter actuators Key actuators for numerical 
¢ Locking mechanisms for readouts on typewriters and 
SPECIALS a eee e Se del ae devices 
ELECTRO-MECHANISMS, INC., is completely equipped, both engineering and production wise, to supply e Interpossers for card punching For indicator flags 
you with variations of our ‘solenoids that you might need for your application. We are also capable of design- and tape perforation Sensing devices 
ing special types that you might need within the size range of our products. We would appreciate the oppor- e Cam actuation ° Remote switching and 
tunity to help you solve design and application problems you may have in the area of miniature solenoid ¢ Pen lifters for plotters actuation 
actuators. 
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A> electro-mechanisms 


INCORPORATED 


IA AVENUE, SAN DIMAS, CA 91773 
09) 394-9953 FAX (909) 394-0782 
@electromechanisms.com 


990 AMEL 
PHONE (9 
email: ro 


y@e 
internet: www.electromechanisms.com 


MINIATURE TUBULAR SOLENOIDS 


AVAILABLE PUSH (TSP) or PULL (TPO) 


.300” DIA. X 98 
2 WATTS 
MODELS TPO-TSP-30 


FORCE-DUTY CYCLE DC. 


TPQ-30 TSP-30 


INCHES FROM CLoseo POSITION 


531” DIA. X .97 
4.5 WATTS 
MODELS TPO-TSP-59 


FORCE-DUTY CYCLE DC 
TPO-55 TSP-55 


WIDTH 


PO-100 SERIES 
60° CONICAL 
12 WATTS 


AVAILABLE PUSH TYPE (SP) 


SPECIFICATIONS 


Standard Coils 105°C, Hi Temp Available. * Not Applicable. 


Part 
No. 


eosin [xara [ast] sor [ronal s] veo Porvoo Leer as Lae Lae Loo Loe Lem Ca 


A” DIA. X .86 
3 WATTS 
MODELS TPO-TSP-45 


FORCE-DUTY CYCLE DC 


“iad F TPO-45 TSP- ~ 
rt a 5 = 80 aa : eesersend 
080 VA =n a 
| He tf 
RCE 


: = aoe 
+-© = =f/—-—|-|- 
) ) -t'| k150 - 
WIDTH Oh ace alll 
Hole THREAD 


"INCHES ‘FROM CLOSED POSITION 


* All forces shown are at 25°C ambient at energized position. 


’”” DIA. X 1.15 
6 WATTS 
MODELS TPO-TSP-65 


FORCE-DUTY CYCLE DC 
TPO-65 TSP-65 _ 


E 15/39 — 32 UNS-2A 
DIA. THREAD 


FORCE as a FUNCTION 
of DISTANCE FROM 
CLOSED allay 
FORCE AT 25 


OUNCES OF FORCE 


eras 
Max. {Tapped| Weight 
aries Stroke| Holes a 


0 fd 
0 100 200 300 400 500 600 700 
INCHES FROM CLOSED POSITION 
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Box & C Frame Types © 

Mi Tubular Type 

Wi Laminated Type 

li Magnetic Latching Type 

Mi Push Type Std. / Pull Type Avail. 


| li Custom Configuratio 
SOLENOIDS — 


Size Plunger Coil AC Power (VA) DC Power (W) 
Series (LxWxH) Dia. Voltages Int. Cont. Int. Cont. 


GUARDIAN ELECTRIC MANUFACTURING COMPANY 


1.54x1.57x1.62 AC-120/DC-12,24 
1.70x1.57x1.68 AC-120/DC-24 


2.17x1.57x1.62 . AC-120/DC-12,24,110 


oletatetaotatetetotataleteteteteretetateceleteteleceretetatetetetatetetetsteteteteratetetatelateteterere Mate latatetetecatatetatatstatetatatatatetatatarstatetstatstatatstetetitetetetatetatetetet ment totetetetetatstetatntata totaly Satatrtatetstetetarstesetatetrtesscenssveelvcd eresaeretacaseseceaeleraralererevetataseneretecererecarezesstoneseleceMMmerererorezorevetexecesereseverecotesssotecererenateteteseteletaseteteretetetetetateetetatetatstetetetatetstetetatediltetetatetstatetstatatatstetetateteterstotetatetstetetetetatatetetetetetatetetatetatalstetatatet attest 


2.50x1.81x2.09 .900x.735 AC-120/240 


.985x.591x.512 : DC-6,12,24 
1.13x.75x.75 AC-120/DC-6,12,24 


1.13x.94x1.19 ; AC-24,120/DC-6,12,24 
1.23x.94x1.25 i AC-24,120/DC-6,12,24 


1.18x.44 156 DC - 12,24 
89x.50 DC - 12,24 


1.12x.625 : DC - 6,12,24 


1.68x1.50 : DC - 12,24 
2.43x1.50 ; DC - 12,24 


LT3.5X9 1.15x.44 : DC - 12,24 
LT4X7 .89x.50 , DC - 12,24 


LT6X12 1.54x.75 ; DC - 12,24 
LT8X9 1.17x1.00 : DC - 12,24 


2.38x1.50 DC - 12,24 


Int. Duty = 25% Duty Cycle100 Sec. on Max. 


Contact us for details on standard 
products or custom capabilities 


GUARDIAN ELECTRIC MANUFACTURING COMPANY 
yay §=61425 Lake Avenue Woodstock, IL 60098 
fg Ph: (815)334-3600 Fax: (815)337-0377 Internet: www.guardian-electric.com 1-800-762-0369 
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See Our Web Site for an Interactive 


Solenoid Selector™ Tool 
http://www.guardian-electric.com 


SOLENOIDS 


GUARDIAN ELECTRIC MANUFACTURING COMPANY 


Force (0z) 
AC max @ 
Stroke (in) 


Force (02) 
AC min@ 
Stroke (in) 


Force (02) 
DC max @ 
Stroke (in) 


20°@12 14°.75 = §@.75 962.12 45@.12 
25@.75 | 22°.75 9@.75 105@.12 48°.12 


75°.12 
22°.12 


7? 88 


60@1.0 


T12X19 116@.12 116.12 


LT3.5X9 2.7?.06 


LT6X12 
LT8X9 


LT12X19 1299.12 689.12 


Int. Duty = 25% Duty Cycle100 Sec. on Max. 


Breakdown Voltage: 1500 Volts 
Material Insulation Class: B 


1425 Lake Avenue 


EEM 1999 


Force (0Z) 
DC min @ 
Stroke (in) 


20@.50 2°.50 
172.50 5°50 


1091.0 11.0 
10¢.50 


For manufacturers’ sales offices, see e yellow pages 


Coil 
Termination 


.187x.020 QC 
.187x.020 QC 


.187x.020 QC 
.187x.020 QC 


Lead Wires-22GA 
.203x.028 Lugs 


Lead Wires-26GA 


.187x.020 QC 
C 


Lead Wires-28GA 
Lead Wires-26GA 


Lead Wires-26GA 
Lead Wires-26GA 


Lead Wires-22GA 


Lead Wires-26GA 


Lead Wires-26GA 
Lead Wi 2GA 


Lead Wires-22GA 


GUARDIAN ELECTRIC MANUFACTURING COMPANY | (9 
Woodstock, IL 60098 <9 
Ph: (815)334-3600 Fax: (815)337-0377 Internet: www.guardian-electric.com e-mail: info@guardian-electric.com 
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Solenoids 


Latching, Open Frame & Tubular Solenoids 


The products shown below represent our standard solenoid designs. We can modify our 
standard solenoids to your specifications and design custom assemblies featuring solenoid action. 


Custom Assemblies featuring solenoid action. 


We also design spe- 
cific products to meet , 


your exact needs. | 
Examples are shown * 
at right. 
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Solenoid Selector 


(Stroke in inches vs. Force in ounces) 
TYPE 1/16 1 38 1/2 5/8 3/4 7/18 1 1-1/4 


CONTROLS, NC. 


The charts on this page were developed as an aid 
for solenoid selection and were derived from the 
typical force curves presented throughout this 
catalog. These values should not be interpreted 
as minimum values. Deviations can be expected 
due to normal manufacturing, and coil winding 
tolerances. 


“I GO 
ono wo 


oO 


Due to differences in size, the wattage for continu- 
ous, intermittent, and pulse duty coils will be 
different from one type of solenoid to another. 


| 
2 
2. 
2. 
4 
3 
3 
4 
4 
7 
6 
8 


OCONMoOnOhOMwwW—P w+ 
wo 


Although only 3 wattages (duty cycles) are de- 
scribed in the catalog for each type of solenoid, 
other possibilities are available. Contact Liberty 


M82 79 13 4 Controls for help in determining a solenoid to fit 
COIL MAY BE ENERGIZED CONTINUOUSLY your application. 


2 116 — 1/8 1/4 3/8 1/2 5/8 8/47/81 1-1/4 


— —b 
OONN PP OMDW Wd 


TYPE 116 18 14 3/8 1/2 5/8 3/4 7/8 1 1-1/4 


TYPE 116 18 14 «3/8 + «+12 «5/8 3/4 7/8 41 «4-1/4 


F 15- 2HD 275 =256 
M-82 100 78 48 26 14 9 
25% DUTY CYCLE MAXIMUM ON TIME 1 MINUTE 


TYPE 116 18 1/4 3/8 1/2 5/8 3/4 7/8 1 1-1/4 


18 


TYPE 1416 1/8 1/44 3/8 = 1/2 


266 
15-2 250 

esa is 13 96 59s 3 9 L-88 138 101 76 63 847 

10% DUTY CYCLE MAXIMUM ON TIME 100ms 10% DUTY CYCLE MAXIMUM ON TIME 100ms 


. 400 Brookforest Avenue, Shorewood IL 60431 »* Phone 815-725-2241 « Fax 815-725-6571 * www.libertyusa.com ¢ email: info @libertyusa.com 
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APPLICATION SPECIFIC 


SOLENOIDS 


Specialists in 
Electromagnetic Devices 


XBRX 

¢ Pneumatic Solenoids for 
Valve Applications. 

¢ Operating Pressures from 
100psi to 189psi. 

¢ Valve Orifice: 2.5mm. 


GRCY 

e Proportional Solenoids for 
Hydraulic and Pneumatic 
Applications. 


¢ Cartridge Style Design 
¢ Machine Tool Safety Solenoid or Deadbolt Solenoid. e Pressure Proof Armature from 


¢ Heavy Duty Interlocking Device. 43.5psi to 5000psi. 
¢ Designed to Withstand 750 Ibs sideload. 
¢ Available in de-energize to lock or de-energize to unlock. 


¢ Linear & Rotary Designs MAGNET SCHULTZ OF 
¢ Experts in Magnetic Latching AMERICA 


Solenoids 401 Plaza Drive © 
¢ Special Vibrating Solenoids cipal enc 60559 @:' 
° oe Single Acting FAX: 630-789-0614 1D) 
T FREE: 1- = = 
¢ Holding Magnets (1/2 Ib to a ta hl a 
65 Ib holding) WORLDWIDE Sean 
¢ Air Dampened Solenoid-With | 
Adjustable Air Dash Pot. MAGNEFSGHULTZ 
¢ Trip Latch Solenoids 
¢ High Speed (ms), Long Life 
(100 million cycles) Designs 


formerly Regdon Solenoid Inc. 


Bet 462 For manufacturers’ sales offices, see yellow pages | | EEM 1999 


4550 


‘Tubular Solenoids 


312-6012 


5U5-6053 
5U5-6054 
5U5-6059 
5U5-6060 


5U7-6065 
5U7-6066 
5U7-6071 
5U7-6072 


809-6101 
809-6102 
809-6107 
809-6108 


827-6113 © 
827-6114 
827-6119 
827-6120 


940-6137 
940-6138 
940-6143 
940-6144 


120VAC 


SOLENOIDS 


SOLENOIDS 


MADE IN THE USA 
Box-Frame Solenoids (Pull Version Part Numbers Designated) Push Version Also Available. 


i 
H x 


Body 
nches 
L x W 


Forces and Strokes 
ounces @ inches 


22@ V2" 


— 28B@%2" 
— 12@V2" 


20@ 32" 
14@"e" 
27@ V6" 
10@Vie” 
17@"6" 
15@e" 
32@ Ve" 
11@Ve" 
18@ Ve" 
12@ Ve" 
22@ 2" 
12@'" 
24@ Ve" 
24@" 
40@'e" 
12@ Ve" 
20@e" 
78@Ve" 
140@ Ve" 
24@e" 
100@ Ve" 


(max.) 
2@ 4" 
4@4" 

2.5@V%" 
4@4" 
2.5@¥e" 
5@3¥e" 

4 5@%¥." 
8.5@%3" 
3@ V2" 
7@V2" 
7.5@Y2" 
12@vV2" 
2@ V2" 
3@ 2" 
5@ 2" 
7@vV2" 
4@¥e" 
8@Ye” 
6@¥e” 
13@¥e" 


(Pull Version Part Numbers Designated) Push Version Also Available. 


Va, 152 
V4 1%2 
V4 1%2 
V4 1542 


4550 


Bie rae 


Sales Representatives in major cities. 


(fm MAGNET-SCHULTZ OF AMERICA 


R7X9-6171 
R7X9-6172 
R7X9-6173 
R7X9-6174 
R8X7-6362 
R8X7-6363 
R8X7-6364 
R8X7-6365 


R8X12-6372 

R8X12-6373 

R8X12-6374 

R8X12-6375 
R12X12-6211 
R12X12-6212 
R12X12-6213 
R12X12-6214 


R16X16-6231 | 


R16X16-6232 
R16X16-6233 
R16X16-6234 


R24X13-6243 


R24X13-6244 


R24X19-6253 
R24X19-6254 


— 
fhO 


Forces and Strokes 
ounces @ inches 


(min.) 
5@ V2" 
9 %32” 
5@ 42" 
9@ 30" 

2.5a“Ye" 
6a Ye" 
2.5@ "6" 
6@ "Ye" 
7T@ 2" 

14@ 32" 

7@ 32" 


14@ Vo” 
E5@ve 


20@ 1%" 
6.5@' Ve" 
20a 1%" 


— (max.) 
1.2@%2”" 
2.5@%s2" 
1.2@Y32” 
2.5@%32" 

1@16" 
—1.5@%6" 
1@"16" 
1.5@"6" 
1.5@V4" 
4@V" 
1.5@Va" 
A@VA" 


6@%” 
1.2@5e" 
6aSe” 


W) SPECIALIST IN ELECTROMAGNETIC DEVICES 


PLANTS IN USA & EUROPE 


EEM 1999 


“21@ 65" 


56@ 14" 
21@ Ve" 
56@ Ve" 


50@ Ve" 
150@ Ve" 


80@ 1%" 
140@ 1" 


“S5ae 


20a %" 
6.5@Ye" 
20@a%e" 


5 @ 5/g" 
20@%" 


Body 


inches 


Length x 


— -1.2@%" 


Complete catalog available upon request. 


MAGNET SCHULTZ OF AMERICA 


401 Plaza Drive . 
Westmont, Illinois 60559 


TEL: 630-789-0600 
FAX: 630-789-0614 
TOLL FREE: 1-800-635-3778 


Part of worldwide 
MAGNET-SCHULTZ 


See us on the World Wide Web at http://eemonline.com | 
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|\® 


QUALITY 
SINCE 1012 


Be1463 
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4550 SOLENOIDS 4550 


Solenoids OAKG IRIGSBY 


For the most up-to-date product 84 North Dugan Road, Sugar Grove, IL 60554 
information, be sure to visit us on Phone: 800/625-8333 or 630/556-4200 Fax 800/432-9625 
the web at www.oakgrigsby.com Web: www.oakgrigsby.com 
ROTARY SOLENOIDS 
7 Stroke/Motion Starting 
Voltage (DC) Type Size (D x L) (Right/Left Hand Strokes) Torque 
6, 12, 24 2NE 1.125" x .716". 25°, 35°, 45° up to 1.4 Ib in 
3NB 1.312" x .718" 25°, 35°, 45°, 67.5° up to 2.7 Ib in 
Duty Cycles 5NB 1.875" x 1.265" 25°, 35°, 45°, 67.5°, 95° up to 8.3 Ib in 
Int., Cont. 


Note: Standard rotary solenoid uses needle bearing for increased life and performance. 


TUBULAR SOLENOIDS - PUSH/PULL TYPE — 


Voltage (DC) Type Size (D x L) Type Size (D x L) 
6, 12, 18, 24, 48 C7-18 7/16" x 1 1/8" C12-24 3/4" x 1 1/2" 
C8-14 4/2" x 7/8" C16-18 1"x 1 1/8" 
Duty Cycles C8-24 1/2" x 1 1/2" C16-32 1"x 2" 
Int., Cont. C8-32 1/2" x 2" C24-26 11/2" x 1 5/8" 
| C24-38 11/2" x 23/8" 


Force Range 
up to 7.5 lbs @ 1/4" stroke 


D FRAME SOLENOIDS - PULL TYPE 


Voltage (DC) Type Size (Wx H x L) L es | 
6, 12, 24, 48 34 .750" x .750" x .765" | 
. 35 .750" x .750" x 1.187" i 
Duty Cycles 37 .937" x .812" x 1.625" 
Int., Cont. 40 1.828" x 1.562" x 2.625" 
42 1.218" x 1" x 2" 
Force Range Ww 


up to 10 lbs @ 1/4" stroke 


C FRAME SOLENOIDS - PUSH/PULL TYPE 


Voltage (DC) Size (W x H x L) : oe 
12, 24, 36 1.13" x 1.28" x 1.84" DIA. 
1.56" x 1.70" x 1.70" 
Duty Cycles Force Range 
Int., Cont. up to 6 Ibs @ 1/4" stroke L 


ELECTROMECHANICAL TORQUE ACTUATORS 


Energized Direction 
> i 


Voltage (DC) e DC Size (D x L) D X L START TORQUE END TORQUE 
6, 12, 24, 48, 120 1.575" x 1.595" oe | 
Duty Cycles Starting Torque ote cues al — i. i 
Int., Cont. up to 5 Ib in | 
| 392.01 — 
Note: Various shaft dimensions available upon request. Sissi alpen 


2.99401 


APPLICATION-SPECIFIC SOLENOIDS 

OakGrigsby has the unique ability in developing application-specific solenoid assemblies. With our advanced engineering software capabilities 
and long-term experience in developing application-specific solenoid assemblies, we already have the immediate expertise to meet your design 
needs. OakGrigsby provides a custom cost-saving solution for your application. 


We begin with a standard solenoid, design an assembly which will integrate the specific solenoid function. Our "perfect fit" assembly increases 
performance efficiency, decreases the number of components and reduces manufacturing costs. Let us design a solution for you. 
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SWITCHES 


Hes 
Guide 
or Tine 
906 


aon #Go aera core” 


For manufacturers’ sales offices, see yellow pages 


| eem Selection 
Le guide = 


SWITCHES 


Sealed 


To 80A, DIN Rail 
Mount 


Aleph 
International Corp. | Be1471 | Vv 
Altech Corp. . Be1473 


AME Corp. Be1475 


APEM 
Components, Inc. B-1476 | v 


APM Hexseal Corp. 


B-1492 


B-1486 


ae 
: 


Switch seals, 
Toggle, Pushbutton, 
Rotary, Custom 


=a 


a 
a 
ms 


Vl 


Switch sealing 
boots to protect 
panel mounted 
switches, 
potentiometers and 
circuit breakers from 
environmental 
hazards. 


UL, CSA, VDE and 
others up to 20A 
and 250V 


Sealed, Piezo 


Arcolectric Corp. 


eS, 2 
a 
<a 
a 
Pat FP 
pf Ee 


Barantec, Inc. 


C & K Components, 
Inc. 


Illuminated, Key 
lock, power, sealed, 
coded 


V 
arp 


Cole 
Instrument Corp. B-1502 
Comus International | Be1504 zs 


Sealed 


Sealed, coded. 
Other types: 
Limit switches 


Through-holed SMT 


‘Crouzet Corp. B-1506 


Gt 


EAO Switch Corp. | Be1514 |V§t 


Custom 


a 


if 
Fe 


Illuminated, power 


Also Keylocks, 
Emergency Stop 


Switches, Tact 
Switches 


Eaton Corporation | Be1518 V V Miniature- 
Intermediate, full- 
sized,sealed 


Specialist in coded 
switches 


EECO Division B-1522 | V§ 
Elma 
Electronics, Inc. Be1527 


E-Switch B-1528 


Excel Cell Electronic | B-e1531 


§ Surface Mount 
+ Wave Solderable 


Gold contacts — 


a a ajay eye 
< ayes 
—— 
—+ 
< 
—+ 
Pa 
ze 
= 
—+ 
a 
2 
7a, 
—+ 


on a ae 


=. 


Custom 
Sealed, coded, SMT 


tp et ty 
mE: 
a a el fa 
Moe mek 
me 
ee Eee 


= 
727) 
+ 
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"Bi selection 
| BOM Feria 


SWITCHES 


Fifth Dimension, Inc. | Be1533 


Grayhill Inc. B-1534 


Guardian Electric B-1538 


Hasco Components 
International 
Company B-1539 


us 


Explosion proof,key 
lock,sealed,coded. 


Fl 


Custom 


Pe 
2 
2 


Miniature, standard, 
basics, pushbutton, 
toggles and rockers 


Honeywell Be1541 


Idec Corp Be1544 


illinois Lock 
Company B-1548 


Interswitch B-1551 


ITT Cannon 
Switch Products Be1552 
ITW Switches B-1554 


Janco Corp. B-1556 
Lamb Industries,Inc. | Be1560 |V§t 


Marquarat 

Switches, Inc B-1566 
McGill Electrical | 
Switch Product B-1569 
Group 

Meder 

Electronic, Inc. Be1571 


MG Electronics B-1572 | Vv 


Keylock 


pepper 

fs 

viv fv i 4 Y {4 
e| |. 


Custom rotary 


rar ap oes 
2fa2/a),2 
2 
- oO 
we 2 


Sealed,Unsealed, 
Up to 25 amp rating | 


2. 
S| 
: 
: - 
| - 


Illuminated, high 
voltage, key lock, 
power, sealed, 
touch, coded. 
Other types: 
surface mount, 
wave solderable 


eae 
od 
< 
a 
a 
a 


aSviches [Beare fet) | | Gt Te _ fet 


§ Surface Mount 
t Wave Solderable 
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SWITCHES 


“switehes-5100 


Decade. Other 
types: Thermo- 
couple switches, 
meter mounted, 
panel mounted, 
switch assemblies, 
DIN rail, multipole, 
multithrow 


Low level through 
high current 
Sealed, Long life, 
Low level 
Waterproof,Shock- 


proof,Explosion- 
proof. 


2 a 


Omron 

Electronics Inc. B-1581 | V§ | v 
Oslo Switch B-1585 - 
B-1586 Zz 1 \ \ \ 


Otto Controls 


Pres-Air-Trol Corp. 


RDI Electronics, Inc. 


SAIA-Burgess 
Electronics Inc. 


Schurter, Inc. 


B-1596 
Shallco, Inc. B-1597 
Shogyo International 
Corp. Be1598 | V |v) Vv v V \ \ v 

fe SS 

Shokai Far East 
Limited B-1599 
Solico/MEC B-160 
Standex Electronics | B-160 


Tschudin & Heid,Inc. | Be160 


Nt [vt [vt Vt§ 


\ V 
a gt | vst | vot 
“| 


Explosion proof, 
high voltage, key 


lock, power sealed, 
coded 


Oo 


eens! 
8 [es Te | ee ee 


Vt | ve ott | vtojvt | ovt pvt 


7 


a 
Ea 
+ 
a 


BCD Coding, MIL 
versions available 


BE 


Explosion proof, 
power(t),sealed(t). 
Other types: 


Yaskawa Electric 


Hazardous locations 
meets MIL Spec for 
shock & vibration 


I 

ba 

ca 

less 

Ce Ed 
iene il id WA ue 


§ Surface Mount 
+ Wave Solderable 
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PRESSURE SWITCHES | 


Aleph International Corp. B-1471 


ara ea aa a ae oe ee 
ae Ce i 
a La eee ss 
| 
§ Surface. Mount 


t+ Wave Soilderable 
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ALEPH INTERNATIONAL 


_SWITCHES 


1026 Griswold Avenue « San Fernando, CA 91340 
Telephone: (800) 423-5622 © (818) 365-9856 
Fax: (818) 365-7274 


REED SWITCH TYPE PROXIMITY SENSORS 


Technical information is subject to revision without notice. For critical applications, please call to verity specifications 


MAGNET ACTUATION 
FEATURES ‘CONFIG. RATING. NUMBER 


Miniature — 
Sealed 


6x 32x 10 
0.23 x 1.25 x 0.39 


[ tacing [Tow | 05-2 


General 


purpose 


6x 23x 14 
0.23 x 0.90 x 0.55 


Zz 


— Low cost 
ON 
eS 6x 23x14 
Oe o0.23x0.90x 0.55 
== S Long life 
= 0.23 x 0.90 x 0.55 | ; 


= Connector 10W PS-3670 
— IF terminated 
BD Puererg NC 5W 
ee __0.23x0.99x0.55 Loe ie 4 ee 


Ultra Miniature 


10w_ | PS-0048 
0.13 x 0.66 x 0.29 


ceo 3.5x 17x 7.5 
Waterproof NO 10W PS-4122 
8x 30 x 20 NC 10w =| PS-4221 
0.31 x 1.18 x 0.78 


Trarteroron]_8w | PS-520 | 


CONTACT CONTACT 
CONFIG. RATING 


PART 


FEATURES NUMBER 


PCB mount 


INDUSTRY STD. PS-5171 
14 PIN DIP PKG. 


es 
we | aw [pees 
Tretroer|_ow | ps-enat 
NO ten] SOW _| PSe508 


PS-0016 


High power 
Sealed Pkg. 


6x 30x 18 
0.23 x 1.18 x 0.7 


Waterproof 
9x 48x 10 
0.35 x 1.88 x 0.38 
— PCB mount 


10W 


PS-0018 


6x 25x7 
0.23 x 1.0 x 0.27 


High Inrush 
Current Contact 
12x 40x14 
0.46 x 1.57 x 0.54 


Threaded 
package 
11.7 DIA x 25.4 
0.46 Dia. x 1.0 
Detection of 
door position 


12x 50x14 
0.46 x 2x 0.54 


PS-0024 


TG-0016 ay D-4575 ——_H TG-0001 ee 
Alnico-5 Ainico-5 Barium-Ferrite 
Barium-Ferrite 4x9x13 1200 Gauss min. 31 x 6 Dia. 600 ~ 800 Gauss 12.7x 1.6x 1.6 450 ~ 750 Gauss 6x23ax 14 
270 ~ 440 Gauss 0.15% 0.35 x 0.51 Fully magnetized 1.26 x 0.25 Dia. Fully magnetized 0.5x 0.06 x 0.06 Fully magnetized 0.23 x 0.9 x 0.55 
(MM/IN) 
SENSING CONTACT CONTACT PART SENSING CONTACT CONTACT PART 
FEATURES GAP WIDTH CONFIG. RATING NUMBER FEATURES GAP WIDTH CONFIG. RATING NUMBER 


General purpose 


(for elevator 
applications) 


(MM/IN) 


(Or Connector 
Terninated) 
LEVER ACTUATION 
OPERATING CONTACT CONTACT PART 
FEATURES FORCE CONFIG. RATING NUMBER 


Counter- 
weight 


Spring 
Loaded 


OPERATING CONTACT CONTACT — PART 
FORCE CONFIG. RATING NUMBER 


FEATURES 


Free evaluation samples and design assistance to qualified OEM Designers 


For specifications & information on additional Aleph Products, see our catalog pages in EEM Sections 3700 (Electro- Optical 


5100 


Equipment)); 5100 (Switches); 5500 (Transducers, Sensors, Encoders). 


Be1471 
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5100 SWITCHES | ae : ______—5100 
1026 Griswold Avenue « San Fernando, CA 91340 
Telephone: (800) 423-5622 © (818) 365-9856 
| Fax: (818) 365-7274 


ALEPH INTERNATIONAL 
LEVEL & FLOW SENSORS — 


Technical information is subject to revision without notice. For critical applications, please call to verity specifications. 


_ PRODUCT | FS-3101 | FS-3201 PRODUCT [TW-1205 TW-1206 | TW-1207 | 
{ On for float rise | Off for float rise ff for float rise 
P = .06 Reference , 


Me 10) eo specific MICS fe aaa Teter 
oa o | | yee é 
Operating Above 10.5 Below 17.5 Below 43.0 | Below 43.2 | Below 42.5 
level (spec. : Above 37.0 | Above 37. 
So a en [Oi Above 67.0 | Above 372 


im 
; voltage 200V 
=¢ current 0.64 
Case: Polypropylene resin Operating life with 5 X 10’ @10VAC, 0.5A 


Float: PP foam res. load (cycles) Operating life with 
Float: NBR foam Res. loa (cycles) 10° @ 6VDC, 10mA 


Cord: UL 1007 AWG #22 Ambient ternp. 0 ~+70°C ; 
Cord: UL 1007 AWG#22 Ambient temp. -20~+80°C 


Contact res.: Below 0.2 Insulation rating: 1,500V AC Contact res.: Below 0.22 Insulation rating: 1,500V AC 


propucT | _FS-9501 | FS-9502_| 
Off for float rise | On for float rise 


Suitabl ifi 
Operating Below 77.0 Above 65.0 
level (spec. 

Off Above 69.0 Below 72.5 


1OW 
200V 
0.25A 
Contact withstand 


voltage (DC) 250V 


Roe Bad (ccles | 8X 10° @100VAC, 0.14 


Contact res.: below 0.2Q Insulation rating: 1,500V AC Contact res.: Below 0.20 Insulation rating: 1,500V AC {IN (MM)} 


M..39 X.39 
{M 10 X 10) 


7W 
voltage 100V 
current 0.25A 


Contact withstand 
voltage (DC) 250V 


Case: nylon-6 resin 


a PRopucT | FS-6100 
) 28 On for float rise 
(5) M 31X 39 23 Reference 


me) pare | Suitable specific 
gravity At least 1.0 
level (spec. 
grav. 1.0) Below 19.5 


power 50W 
voltage 200V 
current 0.6A 

300V 


(08) Contact withstand 
B96 (228) voltage (DC) 


M.47 P=.08 
(M12 P=1.25) 


voltage 
current 


Case: PP resin Operating life with 5 X 10° @100VAC. 05 
Float: PP foam res. load (cycles) OCVAC, 0.5A 


Cord: UL 1007 AWG#22 Ambient temp. 


Cord: heat-reistant PVC. AWG #22 


Switching Capacity MAX. 5040 CO 
MAX. VACIVDC 
[Switching Current MAX (A) | 1020 _[__30_ 


Suitable Specific Gravity he Xe 


Weight Grain Phase Ve 
2-1 =50 2-1 = 100 


(MM) 


FS-6400 A FS-6400 B 


FS-6300 A FS-6300 B 


FLOW SENSORS _. 


Mechanical characteristics J 
Up to 30G 


Vibration frequency of 10 ~ 55Hz 
with a peak-to-peak amplitude of 


SPECIFICATIONS 
Electrical characteristics 
Maximum switching voltage (AC/DC 


Initial contact resistance 200mQ MAX. 
Contact withstand voltage (DC 
Resist 


Resistance to vibration 


1.52mm (0.06 in. 
Environmental characteristics eee 


Operating temperature range} -10°C ~ +80°C . 
Applicable liquids Water, propylene glycol, ethylene glycol 


¢ Optional built-in thermistors available. 

¢ Custom manufacturing capacity. 

¢ Hygienic models for medicaVfood processing applications 
available. | 


Electrical life 1x 108 minimum 
resistive load 


Operating characteristics 


K's flow is increased, switches on before 
reaching 2.5+0.3 édmin. As flowis 
decreased, switches off before reaching 
2.0 0.3; dmin (Operating flow may 

be set in the range 2 ~ 10 &min.) 


-0.2kg/cmz or less (at 10 émin. flow) 


amy 


yh 


Operating flow 


Free evaluation samples and design assistance to qualified OEM Designers 


For specitications & information on additional Aleph Products, see our catalog pages in EEM Sections 3700 (Electro-Optical 
Equipment); 4500 (Relays); 5500 (Transducers, Sensors, Encoders). 
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9100 SWITCHES 


Altech Corp. 


FOOT SWITCHES 


9100 


35 Royal Road + Flemington, NJ 08822-6000 
Phone (908) 806-9400 - Fax (908) 806-9490 - www.altechcorp.com 


Altech/ASA foot switches offers a wide range of foot switches for light, medium, heavy duty, and medical applications. 
Manufactured according to european national and international standards, such as VDE, DIN, IEC, CE. 


Light & Medium Duty App!atiOnS 


¢ Housing: 
* Protection Level: 


¢ Switch Insert: 
Electrical Rating: 
Contact Types: 
Circuit: 

¢ Strain Relief: 

* Cable: 


Options: 
¢ Protection Level: 


¢ Switch Insert: 
Electrical Rating: 


IEC 


eee) DIN 
FM & FK Series 


Application examples: 


« Conveyor belt in supermarket 

« Sewing machine in textile factory 

¢ Control of dentistry tools 

¢ Operation of logical or digital signals 

¢ Medical equipment (tablet sorter, 
labeling machines, etc.) 

* Photo laboratory equipment 

¢ Medium industrial machines 


C€ 


Certified 
EN60601-1 


RWiuV 


Electrical Rating: 
¢ Strain Relief: 


¢ Cable: 


* Connectors: 
* IEC 601-1 certified 


¢ Temperature Rating: 


Standard Features: 


Gray or black ABS body and pedal cover 

IP 43 and IP 65 

Snap action microswitch, UL/CSA approved 

5A, 125-250V AC (if used with appropriate cable) 
Momentary, maintained, or two stage momentary 
SPDT-SB, DPDT-SB, 2x SPDT-SB 

Vinyl sleeve 


- Multi conductor, PVC, SUT, 2 m (6 ft. - 6 in.) 
- Without cable 
-20°C up to +80°C (-4°F up to +176°F) 


IP 67 

Gold plated contacts for low current applications 
0.1A, 125V AC 

Silver-Nickel plated contacts 

10.1A, (1/4HP) 125-250V AC 

- Standard straight-through (IP 68) 

- Bend protection (IP 68) 

- Trumpet Pull/Bend protection (IP 68) 

- Shielded cable 

- Per customer specifications 


- Per customer specifications 


Medium & Heavy Duty ApplicatiCN 


* Housing: 


Colors: 
Anti-Trip: 
« Protection Level: 
¢ Switch Insert: 


Electrical Rating: 
Contact Types: 
Circuit: 


¢ Strain Relief: 
¢ Cable Entry: 


Certitied 
EN60601-1 
IEC 601-1 


RWIGV 


DIN cE 
FL & FS Series 


Application examples: 


- Drilling processes 

¢ Cleaning in food industry 
¢ Ironing machines 

¢ Construction machinery 
« Sand blasting machines 
¢ Bending machines 

¢ Machine tools 

« Medical equipment 


¢ Temperature Rating: 
Options: 
¢ Protection Level: 
¢ Switch Insert: 
Electrical Rating: 


¢ Strain Relief: 
* Cable: 


¢ Connectors: 
¢* IEC 601-1 certified 


Standard Features: 


Die cast aluminum body and cover with 
Polyamide 6.6 pedal 

Gray body, red cover and black pedal 

Die cast aluminum pedal and lever in gray 

IP 65 

Snap action or slow make-break 

Silver alloy contact material 

10A, 500V AC (if used with appropriate cable) 
Momentary, maintained, or two stage momentary 
SPDT-SB; DPDT-SB; 10k Ohm, 2.0W Potentiometer 
with SPDT-SB microswitch 

Vinyl sleeve 

Threaded hole (PG 13.5) 

- Without cable 

-30°C up to +80°C (-22°F up to +176°F) 


Ex - Explosion protected 

Gold plated contacts for low current applications 
Max. Power Consumption: 12.5mW at max. 25mA or 
max. 25V DC 

- Standard straight-through (IP 68) 

- Bend protection (IP 68) 

- Trumpet Pull/Bend protection (IP 68) 

- Multi conductor, PVC, SJT 

- Multi conductor, PVC, SJT, shielded 

- Per customer specifications 

- Per customer specifications 


¢ Other potentiometer values available upon request 
¢ Custom colors available upon request 


* Foot rest also available 
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SPECIFICATIONS 


Excitation: The input voltage and fre- 
quency. 


Transformation Ratio: The ratio of the 


output voltage, at maximum coupling, 


to the input voltage. 


Phase Shift: The lead or lag of the out- 
put voltage with respect to the input 
voltage. For most synchros and re- 
solvers, the phase shift can be approxi- 
mated by the angle whose tangent is 
the ratio of the primary winding’s DC 
resistance to its reactive component. 


Impedance: Specified as R + jX, where 
Ris the AC resistive component and X 
is the reactive component. Important 
impedances are: (a) Zpo (or Zro for 
rotor primary units), which is the im- 


pedance of the primary winding with 


the secondary open; (b) Zso., which is 
the impedance of the secondary wind- 
ing with the primary open; and (c) Zss, 
which is the impedance of the second- 
ary with the primry shorted (essen- 
tially when driven by a lowimpedance). 


Null Voltage: The voltage remaining 
when the unit is at electrical-zero or in 
the minimum coupling position. 


Accuracy: The error of the position of 
the rotor with respect to the electrical 
angie. It is defined as the output voltage 
driven by the “speed” (pole pairs) of 
the unit, referenced to the starting point 
of the calibration (usually the electri- 
cal zero position). Error is commonly 
expressed in minutes of arc (1/60 of a 
degree) or in seconds of arc. 


Loads: For a transmitting unit, the im- 


pedance that the output voltage signal 
faces. This can be a receiver, a differen- 
tial. with its load, a control trans- 
former, an A/D converter, etc. 


Operation Temperature: The ambient 
temperature range over which the unit 
performs its primary function. 


FUNCTIONS 


Transmitter: A unit with a Y-con- 
nected stator that outputs a signal pro- 
portional to the position of its single- 
phase excited rotor. High power units, 
called “torque transmitters,” are used 


to drive one or more receivers. Low 


power transmitters are used to drive 
control transformers. 


Receiver: A unit with a three-phase 
stator excited by the input, usually 
from a torque transmitter, and a sin- 
gle-phase rotor that follows the result- 


ing stator field. Usually used to drive — 


a position pointer. 


Control Transformer: A unit with a 


three-phase stator excited by the input 
from a transmitter and a single-phase 
rotor mechanically driven to the null 


- position by an external motor or other 


device. | 
Differential: A unit with a three-phase 


stator and a three-phase rotor. It is_ 


usually connected between a transmit- 
ter, which excites its stator, and a re- 
ceiver or control transformer. It can 
be used to “dial in” correction factors 
for the synchro chain. 


-.Transolver: A unit with a three-phase 


stator and a two-phase rotor that can 
be used either as a control transmitter 
(with one rotor phase excited and the 
other shorted), or as a control trans- 
former with the signal obtained from 
one phase of the rotor—making sure 
the other phase is equally loaded to 


prevent unbalances. 


Differential Resolver: A unit with a 


two-phase stator and a three-phase 


rotor that is used as a transolver with 
the advantage that when connected as 
a control transformer, the signal does 
not travel through slip rings. 


Resolver: A unit with a two-phase 
rotor and a two-phase stator that is 
used. to create or receive SIN-COS sig- 
nals such as vector resolutions for 


solving. inertial platform coordinate 
transformations, unknowns of right 
triangles, etc. Resolvers can also be 
used. as transmitting, differential, or 
receiving elements by proper choice of 
impedances. It is also possible to use 
resolvers as phase shifters where, in 
one mode, one rotor phase is excited 
and the two stator windings are feed- 
ing an appropriate RC network and in- 
dicating a phase shift, referred to the 
input, that corresponds to the rotor 
position. 


Compensated Resolver: A unit witha 
“22” phase stator and a two-phase 
rotor used as a resolver with the added 
benefit of feedback windings in parallel 
with the stator windings that increase 
the useful accuracy over a wide range 
of environmental operating conditions. 


Linear Transformer: A unit with a 
single-phase stator and single-phase 
rotor designed to provide a linear out- 
put voltage that is directly propor- 
tional to the rotor input angle. It oper- 
ates over a range of less than +90°, 
and is analogous to a potentiometer 
providing infinite resolution, but with- 
out contact between the elements. It 
can be used only with AC voltages. 


Brushless Synchro: Available in two 
types—hairspring and bobbin. Hair- 
spring synchros use spiral wound con- 
ductor springs to pick off the rotor sig- 
nal, and are generally limited to a 
+165° rotation. Most have mechanical 
stops to prevent damage due to over- 
rotation. Bobbin synchros pick off the 
rotor signal with rotary transformers 
inside the unit, allowing the rotor un- 
limited motion. 


Pancake Unit: A name derived, from 
the physical dimensions of the ‘unit, 
which has a diameter that exceeds 
axial length. Sizes range from under 
1” to 20” or more. The unit is fre- 
quently used as a gimbal pickoff ele- 
ment and is designed to fit a particular 
application envelope. It can be supplied 
as a rotor and stator only. 
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SWITCH 
SEALS 


¢ Panel-mounted seals protect switch and internal components 
¢ Seal out oil, chemicals, solvents, dust 
¢ Do not interfere with switch operation 
¢ Standard and miniature sizes 
¢ Vibration resistant 
¢ One-piece, fully encapsulates switch and bushing to panel 
¢ Eliminates the need for gaskets or packings 
¢ 100 standard sizes and configurations 
Special configurations, colors, and materials available 


The summary tables below are designed to give you an overview of 
our standard line. Not every specification is available for every part 
number. For applications data, or to receive a full catalog, contact 

Oe Sia the factory or see our web site at www.amerubberproducts.com. 


TOGGLE SWITCH SEALS — Hex (H) and Round Base (R) 


Nuts: Silicone M5423/01-01 
Brass, Nickel Gray 
Plated and Black (Grade 60) M5423/02-01 
Oxided Clear 
(Grade 60&70) | M5423/05-01 
Rubber: 
Silicone per ZZ-R- Neoprene M542311-01 
(H) . ; 0 765 Class Ill, & Black 
M12 x 0.75 18. Neoprene (50 Durometer) | NONE 


*Do not apply to all seals in this category 


PUSH BUTTON ee Siac — Hex (H) and moune Base (R) 


‘1 12324858 
5191042 
Oxided 1 thru 3 
8437249 
Rubber: 


ili M5423/07 
Silicone per ZZ-R- 
765 Class Ill, & -01 thru -05 


Neoprene M5423/10- 
1 thru 3 


SM-A-919065-1 


*Do not apply to all seals in this category 


ROTARY SWITCH & POTENTIOMETER SEALS 


1/4-32 Nuts: 
3/8-32 om: Brass, Nickel 
7/16-32 ; 3/5 (9.53) Plated Gray: 
15/32-32 .22 (5.59) Grade 60 | M5423/09-01 thru -06 
1/2-32 To: To: Rubber 
5/8-24 : ./50 (19.05) | Silicone per ZZ-R- 
M7,8,9&10x 0.75 765 Class III 


*Do not apply to all seals in this category 


SWITCH SEAL ADAPTERS 


2 (10.67) 15/32-32 UNS-2A Brass, 1/4-40 UNS-2B, 3/8-32 UNEF-2B 
.12 (3.05) Nickel Ee eu 27 UNS-2B, 3/8-24 UNF-2B 


Le = 55 18.97) | 41/16-32 NS-2A | Plated | 15/32-32 UNS-2B. sd 


AME Corporation, one source for all your elastomeric needs. Our capabilities include: Cable molding * Bushings ¢ Grommets ¢ Sealing panel nuts ¢ Self-sealing fasteners 
¢ Cast silicone ¢ Cast urethane ¢ Custom material formulations * Custom molded parts * Custom seal designs ¢ Die-cut parts ¢ Extrusions ¢ Rubber-to-metal bonding 


AME Corporation « P.0. Box 195, 33 Jacksonville Road, Towaco, NJ 07082-0195 SWITCH 
Phone (973)263-1700 * FAX (973) 263-8199 e-mail: ame@mail.idt.net * www.amerubberproducts.com SEALS 
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APEM COMPONENTS, INC. 


SWITCHES 


TL series tiny sealed toggle switches 


Contact rating 0.4 volt-amps (VA) max. at 20 volts max. (AC or DC). 

Operating temp. range -30° C to+85° C. Chrome plated brass toggle. Gold over nickel 
plated brass contacts & terminals. Blue glass filled PBT body, UL94V-0. O-ring bushing 
seal. Epoxy terminal seal. S.P. body size .200"w x.320"h x.320"d. D.P. body size .360"w 
x .320"h x .320"d. Process compatible. ; 


MODEL NO. CIRCUIT 


TL36P000000 
TL39P000000 
TL37P000000 
TL38P000000 
TL32P000000 


TL46P000000 
TL49P000000 
TL47P000000 
TL48P000000 
TL42P000000 


TL36Y000050 
TL39Y000050 
TL37Y000050 
TL38Y000050 
TL32Y000050 


TL46Y000050 
TL49Y000050 
TL47Y000050 
TL48Y000050 
TL42Y000050 


TL36W000050 
TL39WO000050 
TL37W000050 
TL38W000050 
TL32W000050 


TL46W000050 
TL49W000050 
TL47W000050 
TL48W000050 
TL42W000050 


TL36WW00050 
TL39WW00050 
TL37WW00050 
TL38WW00050 
TL32WW00050 


TL46WW00050 
TL49WW00050 
TL47WW00050 
TL48WW00050 
TL42WW00050 


TL36MWO00000 
TL39MW00000 
TL37MW00000 
TL38MW00000 
TL32MW00000 


TL46MWO00000 
TL49MW00000 
TL47MW00000 
TL48MW00000 
TL42MW00000 


SPDT 


ACTION 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 


On-None-On 
On-Off-On 


(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 


On-None-(On) _ 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 


STRAIGHT P.C. TERMINALS 


STRAIGHT P.C. TERMINALS 


RT. ANGLE HORIZ. PC TERMS. 


RT. ANGLE VERT. P.C. TERMS. 


# 3 


WIRE-WRAP TERMINALS 


S series miniature sealed toggle switches (p.c. mt.) 


Contact rating 0.4 volt-amps (VA) max. at 20 volts max. (AC or DC). Operating temp. 
range -20° C to+85° C. Chrome plated brass toggle (.296" Ig.). Gold over nickel plated 
brass contacts & terminals. Glass filled polyamide body, UL94V-0. O-ring bushing seal. 
Epoxy terminal seal. S.P. body size .500"w x..259"h x.425"d. D.P. body size .500"w x 


.458"h x .425"d. Process com 


MODEL NO. CIRCUIT | ACTION 


SW236CD7 
SW239CD7 


$SW237CD7 
SW238CD7 
SW232CD7 


SW246CD7 


SPDT 


patible. 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 


© A World of Switching Capabilities 


The listings below show some popular models. Consult factory for more extensive 
offerings and giant catalog. Photos show a representative selection for each Series. 
Parenthesis in ‘Action’ tables indicates momentary. | 


World wide web: hittp://www.apem.com E mail: info @apem.com 
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S series mini. sealed toggle switches (p.c. mt.) (cont.) 


SWW236CD7 On-None-On 


SWW239CD7 On-Off-On 
SWW237CD7 (On)-Off-(On) 
SWW238CD7 On-Off-(On) 


SWW232CD7 On-None-(On) 


SWW246CD7 On-None-On 
SWW249CD7 On-Off-On 
SWW247CD7 (On)-Off-(On) 
SWW248CD7 On-Off-(On) 
SWW242CD7 On-None-(On) 


On-On-On 
On-None-On 


SWW244THCD7 
SY236CD7 


RT. ANGLE VERT. PC TERMS. 


SY239CD7 On-Off-On 
SY237CD7 (On)-Off-(On) 
SY238CD7 On-Off-(On) 


SY232CD7 
SY246CD7 


On-None-(On) 
On-None-On 


SY249CD7 On-Off-On 

| SY247CD7 (On)-Off-(On) 
SY248CD7 On-Off-(On) 
SY242CD7 On-None-(On) 


SY244THCD7 On-On-On STRAIGHT PC TERMS. W/BRKT. 


SF series mini. sealed toggle switches (Panel mt.) 


Contact ratings: SO models- 5 amps at 125 VAC, 2 amps at 250 VAC or 4 amps at 30 VDC 
(silver contacts & terminals). PO models- 0.4 volt-amps (VA) max. at 20 volts max. (gold 
plated contacts & terms.). Operating temp. range -20° C to+85° C. Chrome plated brass 
toggle (.421" Ig.). Glass filled polyamide body, UL94V-0. O-ring bushing seal. Epoxy 
terminal seal. S.P. body size .500"w x..259"h x.425"d. D.P. body size .500"w x .458"h x 
.425"d. Mounts in 1/4" hole. Mounting hardware supplied. Process compatible. 
| MODELNO. _—s| CIRCUIT | ACTION |_| 
SF36S0100 On-None-On | 4 
SF39S0100 On-Off-On 
SF37S0100 (On)-Off-(On) 
SF37S0100 On-Off-(On) 
SF32S0100 On-None-(On) 


SF36P0000 On-None-On 
SF39P0000 On-Off-On 
SF37P0000 (On)-Off-(On) 
SF38P0000 On-Off-(On) 
SF32P0000 On-None-(On) 


G 
5 
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Straight PC terms. 


STRAIGHT PC TERMS. SHOWN 


5000 series miniature toggle switches (panel mt.) 


Contact rating 6 amps at 120 VAC or 3 amps at 250 VAC or 4 amps at 30 VDC. Oper- 
ating temperature range -40° C to 85° C. Chrome plated brass toggle.Nickel plated brass 
bushing. Silver contacts. Silver plated brass terminals. Dially| phthalate case. Epoxy term. 
seal. Mounting hardware included. S.P. body size .275"w x.519"h x.472"d. D.P. body size 
.519"w x .472"h x .472"d. 3P. body size .519"w x .649"h x .516"d. 4P. body size .519"w x 
.£834"h x .516"d. Mounts in 1/4" hole (except 'M' models). UL & CSA listing available - 
consult factory. Dry ckt. models w/gold over nickel conts. & terms. and rating of 0.4 volt- 
amps (VA) max. at 20 volts max. also available. To specify, substitute 'CD' for 'A' in model 
number below. This Series continued on next page 


|MODELNO. — {CIRCUIT | ACTION 


5636AB On-None-On 


5639AB On-Off-On 
5637AB SPDT | (On)-Off-(On) 
5638AB On-Off-(On) 


5632AB 
5646AB 


On-None-(On) 
On-None-On 


5649AB On-Off-On 
5647AB (On)-Off-(On) 
5648AB On-Off-(On) 
5642AB On-None-(On) 


5644THAB 
5656AB 


On-On-On 
On-None-On 


5659AB On-Off-On 
5657AB (On)-Off-(On) 
5658AB On-Off-(On) 


5652AB 
5666AB 


On-None-(On) 
On-None-On 


SW249CD7 On-Off-O 5669AB On-Off-On 
$W247CD7 (On)-Off-(On) 5667AB (On)-Off-(On) 
SW248CD7 On-Off-(On) 5668AB On-Off-(On) | 
$W242CD7 On-None-(On) 5662AB On-None-(On) | STANDARD ROUND HANDLE 
SW244THCD7 On-On-On RT. ANGLE HORIZ. PC TERMS. 5664THAB On-On-On SOLDER LUG TERMINALS 
APEM, 134 Water St., PO Box 544, Wakefield, MA USA 01880-4444 Tel: 781-246-1007 Fax: 781-245-4531 
Be1476 | For manufacturers’ sales offices, see yellow pages | EEM 1999 
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MODEL NO. 


5636AB9 
5639AB9 
5637AB9 
5638AB9 
5632AB9 


5646AB9 
5649AB9 
5647AB9 
5648AB9 
5642AB9 
5644THABS 


5656AB9 
5659AB9 
5657AB9 
5658AB9 
5652AB9 


5666AB9 
5669AB9 
5667AB9 
5668AB9 
5662AB9 
5664THABS 


5636MAB 
5639MAB 
5637MAB 
5638MAB 
5632MAB 


5646MAB 
5649MAB 
5647MAB 
5648MAB 
5642MAB 
5644MTHAB 


5656MAB 
5659MAB 
5657MAB 
5658MAB 
5652MAB 


5666MAB 
5669MAB 
5667MAB 
5668MAB 
5662MAB 
5664MTHAB 


5636AKB 
5639AKB 
5637AKB 
5638AKB 
5632AKB 


5646AKB 
5649AKB 
5647AKB 
5648AKB 
5642AKB 
5644THAKB 


5656AKB 
5659AKB 
5657AKB 
5658AKB 
5652AKB 


5666AKB 
5669AKB 
5667AKB 
5668AKB 
5662AKB 
5664THAKB 


CIRCUIT 


SPDT 


ACTION 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 


SWITCHES 
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® ‘A World of Switching Capabilities 


The listings below show some popular models. Consult factory for more extensive 


offerings and giant catalog. Photos show a representative selection for each Series. 
Parenthesis in ‘Action’ tables indicates momentary. 


World wide web: http:/www.apem.com_ E mail: info@apem.com 


FLATTED TOGGLE HANDLE 
SOLDER LUG TERMINALS 


15/32" BUSHING 
LONG ROUND HANDLE 
SOLDER LUG TERMINALS 


1/4" SPLASHPROOF BUSHING 
STANDARD ROUND HANDLE 


SOLDER LUG TERMINALS 


5000 series miniature toggle switches (p.c. mt.) 


Contact rating 0.4 volt-amps (VA) at 20 volts max. Operating temp. range -40° C to 85° C. 
Chrome plated brass toggle.Nickel plated brass bushing. Gold plated brass contacts & 
terminals. Dially! phthalate case. Epoxy term. seal. Mtg. hardware included (Thd'd. 
models only). S.P. body size .275"w x.519"h x.472"d. D.P. body size .519"w x .472"h x 
.472"d. 3P. body size .519"w x .649"h x .516"d. 4P. body size .519"w x .834"h x .516"d. UL 
& CSA listing available - consult factory. Power models w/silver conts. & terms. and ratings 
of 6 amps at 120 VAC or 3 amps at 250 VAC or 4 amps at 30 VDC also available. To 


ify, substitute 'A' for "CD' in model number below. 


MODEL NO. ACTION 


5236CDB 
5239CDB 
5237CDB 
5238CDB 
5232CDB 


5246CDB 
5249CDB 
5247CDB 
5248CDB 
5242CDB 
5244THCDB 


5256CDB 
5259CDB 
5257CDB 
5258CDB 
5252CDB 


5266CDB 
5269CDB 
5267CDB 
5268CDB 
5262CDB 
5264THCDB 


5236WCDB16X404 
5239WCDB16X404 
5237WCDB16X404 
5238WCDB16X404 
5232WCDB16X404 


5246WCDB16X404 
5249WCDB16X404 
5247WCDB16X404 
5248WCDB16X404 
5242WCDB16X404 
5244WTHCDB16X404 


5256WCDB16 
5259WCDB16 
5257WCDB16 
5258WCDB16 
5252WCDB16 


5236WWCDB16X445 
5239WWCDB16X445 
5237WWCDB16X445 
5238WWCDB16X445 
5232WWCDB16X445 


5246WWCDB16X445 
5249WWCDB16X445 
5247WWCDB16X445 
5248WWCDB16X445 
5242WWCDB16X445 
5244WWTHCDB16X445 


5256WWCDB16X514 
5259WWCDB16X514 
5257WWCDB16X514 
5258WWCDB16X514 
5252WWCDB16X514 


SPDT 


DPDT 
3PDT 


SPDT 


DPDT 
3PDT 
SPDT 


DPDT 
3PDT 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 


THREADED BUSHING 
STANDARD ROUND HANDLE 
STRAIGHT P.C. TERMINALS 


SHORT ROUND HANDLE 
RT. ANGLE HOR. TERMS. 


CKT.| ACTION 
5636AB-1V On-None-On 
5636AB-2V | SPDT | On-None-On 
5639AB-3V On-Off-On 
5646AB-1V On-None-On 
5646AB-2V | DPDT | On-None-On 
5649AB-3V On-Off-On 
5656AB-1V On-None-On 
5656AB-2V | 3PDT | On-None-On 
5659AB-3V On-Off-On 


5666AB-1V On-None-On 
5666AB-2V | 4PDT | On-None-On 


POSITIONS SHORT ROUND HANDLE 


5266WWCDB16X514 On-None-On 
5269WWCDB16X514 On-Off-On 
5267WWCDB16X514 4PDT | (On)-Off-(On) 
5268WWCDB16X514 On-Off-(On) 
5262WWCDB16X514 On-None-(On) 
5264WWTHCDB16X514 On-On-On RT. ANGLE VERT. TERMS. 


On-None-On 
On-Off-On 
SPDT | (On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
DPDT |} (On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 


5236YCDB-16X445 
5239YCDB-16X445 
5237YCDB-16X445 
5238YCDB-16X445 
5232YCDB-16X445 


5246YCDB-16X445 
5249YCDB-16X445 
5247YCDB-16X445 
5248YCDB-16X445 


LOCKING LEVER 5242YCDB-16X445 SHORT ROUND HANDLE 
5669AB-3V On-Off-On SOLDER LUG TERMINALS 5244YTHCDB-16X445 STR. P.C. TERMS. W/BRKT. 
APEM, 134 Water St., PO Box 544, Wakefield, MA USA 01880-4444 Tel: 781-246-1007 Fax: 781-245-4531 
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fOOS ® A World of Switching Capabilities 
WAL NN 7 | 
WAY VAVAN WN)" 


The listings below show some popular models. Consult factory for more extensive 
offerings and giant catalog. Photos show a representative selection for each Series. 
Parenthesis in ‘Action’ tables indicates momentary. 


World wide web: http:/www.apem.com_ E mail: info@apem.com 


600 series Industrial toggle switches -12 mm bushing 4600 series indust. toggle switches-12 mm bushing 


Contact rating 15 amps at 120 VAC or 10 amps at 250 VAC or 5 amps at 25 VDC. Also Contact rating 6 amps at 120 VAC or 4 amps at 250 VAC. Operating temperature range 
10 amps, 1/2 HP, 125/250 VAC. Op. temp. range -20° C to 55° C. Nickel plated brass -20° C to 55° C. Black nylon toggle (other colors available - consult factory).Black nylon 
or black nylon toggle. Nickel plated brass bushing. Silver/nickel alloy contacts. Melamine/ bushing. Silver contacts. Solder/quick con. terms. 
polyester case.Mounting hardware included.S.P. body size.551"wx 1.161"hx.590"d. D.P. terms. Melamine phenolic case. 1 hex. nut and 1 
body size .846"wx 1.169"h x.846"d. 3P body size 1.358"w x 1.252"hx.949"d. Models with |_| Insulated knurl. nut included. S.P. body size.472"w 
solder lug terminals listed below - omit'/2' from Mode! no. for screw type terminals with RINE GIO ORD body size .649" w x .826"h x 
clamps. UL & CSA recognized. VDE available some models. -610"d. UL & CSA recognized. VDE recognized on 


MODEL NO.] CIRCUIT ACTION 2 position models. 
'631H/2__|_ SPST On-None-Off MODEL NO. CIRCUIT ACTION 


| ACTION _| 
SPDT | (On)-None-On 
On-None-On 
(On)-Off-(On) 
On-Off-(On) 
On-Off-On 


4636A22UU SPDT On-None-On 
4639A22UU On-Off-On 
4641A22UU _—|_~DPST On-None-Off 
'631NH/2_ | SPST On-None-Off 
SPDT (On)-None-On : : : 
On'None-On TR series tiny sealed rocker switches 
(On)-Off-(On) Contact rating 0.4 volt-amps (VA) max. at 20 volts max. (AC or DC). 


FLATTED INSULATED TOGGLE 
SOLDER/QUICK CON. TERMS. 


4646A22UU DPDT On-None-On 
4649A22UU On-Off-On 


Flat nylon toggle | Nickel bat toggle 


On-Off-(On) SP WITH BAT TOGGLE & Operating temp. range -30° C to+85° C. Black polyamide rocker. Gold over nickel plated 
On-Off-On SOLDER/QUICK CON. TERMS brass contacts & terminals. Blue glass filled PBT body, UL94V-0. O-ring bushing seal. 
: Epoxy terminal seal. S.P. body size .200"w x.320°h x.320"d. D.P. body size .360"w x 
fod DPDT On-On-On .320"h x .320"d. Process compatible. 
2 (On)-None-On 
8 On-None-On TR36P00000012 On-None-On 
S (On)-Off-(On) TR39P00000012 On-Off-On 
S On-Off-(On) TR37P00000012 | SPDT | (On)-Off-(On) 
= On-Off-On TR38P00000012 On-Off-(On) 
TR32P00000012 On-None-(On) 


641NH/2 DPST On-None-Off 


DPDT On-On-On 
(On)-None-On am 
On-None-On 
(On)-Off-(On) 
On-Off-(On) DP WITH FLAT NYLON TOG. & 
On-Off-On SOLDER/QUICK CON. TERMS 


651H/2 3PST On-None-Off 


3PDT (On)-None-On 
-On-None-On 
(On)-Off-(On) 
On-Off-(On) 
On-Off-On 


jesinH/2__| 3PST__| On-None-Off _ 


3PDT (On)-None-On 
On-None-On 
(On)-Off-(On) | 
On-Off-(On) 3P WITH BAT TOGGLE & 
On-Off-On SCREW TERMINALS W/CLAMP 


TR46P00000012 
TR49P00000012 
TR47P00000012 
TR48P00000012 
TR42P00000012 


TR36Y00005012 
TR39Y00005012 
TR37Y00005012 
TR38Y00005012 
TR32Y00005012 


TR46Y00005012 
TR49Y00005012 
TR47Y00005012 
TR48Y00005012 
TR42Y00005012 


TR36W00005012 
TR39W00005012 
TR37W00005012 
TR38W00005012 
TR32W00005012 


TR46W00005012 
TR49W00005012 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 


STR'T P.C. TERMS. NO BRKT. 


Flat nylon toggle 


STR'T P.C. TERMS. W/BRKT. 


Fiat nylon toggle | Nickel bat toggle 


re eens TR47W00005012 (On)-Off-(On) 
12000 series industrial hi-rel. toggle switches - 15/32" | TRaswoo00s012 On-Off-(On) 
TR42W00005012 On-None-(On) RT. ANGLE HOR. PC TERMS. 


bushing 


Contact rating 4 amps at 120 VAC or 2 amps at 250 VAC or 4 amps at 30 VDC. Operating 
temperature range -40° C to 85° C. Chrome plated brass toggle.Nickel plated brass 
bushing. Silver contacts & solder lug terms. DAP case. Epoxy terminal seal. 2 Nuts and 
anti-rotate ring included. D.P. body size .551"w x.551"h x.539"d. 3P body size .551"w x 
.787"h x .539"d. 4P body size .551"w x 1.023"h x .539"d. Meets MIL STANDARD 3950. 


MODEL NO. CIRCUIT ACTION 


TR36WW0005012 
TR39WW0005012 
TR37WW0005012 
TR38WW0005012 
TR32WW0005012 
TR46WW0005012 


TR49WW0005012 
TR47WW0005012 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 


12146A On-None-On TR48WWw0005012 On-Off-(On) 
404404 On-O1LOn TR42WWw0005012 On-None-(On) | RT. ANGLE VERT. PC TERMS. 
12147A DPDT | (On)-Off-(On) TR36Mwo0000012 On-None-On ro 
12148A On-Off-(On) TR39MW0000012 On-Off-On 
aa akan baokon TR37MWwo000012 | SPDT | (On)-Off-(On) 
aoaLEh ee TR38MWo0000012 On-Off-(On) 
one -On in) TR32MW0000012 On-None-(On) 


On-None-On 
On-Off-On 

(On)-Off-(On) 
On-Off-(On) 
On-None-On 


12156A 
12159A 
12157A 
12158A 


12166A 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 


TR46MW0000012 
TR49MW0000012 
TR47MW0000012 
TR48MW0000012 
TR42MW0000012 


3PDT 


WIRE-WRAP TERMINALS 


DPDT 


APEM, 134 Water St., PO Box 544, Wakefield, MA USA 01880-4444 Tel: 781-246-1007 Fax: 781-245-4531 
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12169A On-Off-On 
12167A 4PDT (On)-Off-(On) 
12168A On-Off-(On) 
12164A On-On-On 
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APEM COMPONENTS, INC. 


S series miniature sealed rocker switches (p.c. mt.) 


Contact rating 0.4 volt-amps (VA) max. at 20 volts max. (AC or DC). Operating temp. 
range -20° C to+85° C. Black polyamide rocker. Gold over nickel plated brass contacts 
& terminals. Glass filled polyamide body, UL94V-0. O-ring bushing seal. Epoxy terminal 
seal. S.P. body size .500"w x..259"h x.425"d. D.P. body size .500"w x .446"h x .425"d. 
Process compatible. 


MODEL NO. ACTION 


SW236CD6+U622 
SW239CD6+U622 
$W237CD6+U622 
SW238CD6+U622 
SW232CD6+U622 


SW246CD6+U622 
SW249CD6+U622 
SW247CD6+U622 
SW248CD6+U622 
SW242CD6+U622 
SW244THCD6+U622 


SWW236CD6+U622 
SWW239CD6+U622 
SWW237CD6+U622 
SWW238CD6+U622 
SWW232CD6+U622 


SWW246CD6+U622 
SWW249CD6+U622 
SWW247CD6+U622 
SWW248CD6+U622 
SWW242CD6+U622 
SWW244THCD6+U622 


SY236CD6+U622 
SY239CD6+U622 
SY237CD6+U622 
SY238CD6+U622 
SY232CD6+U622 


SY246CD6+U622 
SY249CD6+U622 
SY247CD6+U622 
SY248CD6+U622 
SY242CD6+U622 
SY244THCD6+U622 


SWW236CD6X653+U622 
SWW239CD6X653+U622 
SWW237CD6X653+U622 
SWW238CD6X653+U622 
SWW232CD6X653+U622 


SWW246CD6X653+U622 
SWW249CD6X653+U622 
SWW247CD6X653+U622 
SWW248CD6X653+U622 
SWW242CD6X653+U622 
SWW244THCD6X653+U622 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 


SPDT 


DPDT 
SPDT 


DPDT 
SPDT 


DPDT 
SPDT 


DPDT 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) ' 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 


RIGHT ANGLE HORIZ. 
P.C. TERMINALS 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 


RIGHT ANGLE VERT. 
P.C. TERMINALS 


STRAIGHT P.C. TERMS. 
W/MOUNTING BRKT. 


RT. ANGLE VERT. P.C. 
TERMS/ SPACING BRKT. 


SR series mini. sealed rocker switches (panel mt.) 


Contact rating 0.4 volt-amps (VA) max. at 20 volts max. (AC or DC). Operating temp. 
range -20° C to+85° C. Black polyamide rocker. Gold over nickel plated brass contacts 
& terminals. Glass filled polyamide body, UL94V-0. O-ring bushing seal. Epoxy terminal 
seal. S.P. body size .500"w x..259"h x.425"d. D.P. body size .500"w x .446"h x .425"d. 
Mounts in .610" x 1.082" panel cutout. Process compatible. 


MODEL NO. CIRCUIT | ACTION 


SR36S010012 
SR39S010012 
SR37S010012 
SR37S010012 
$R32S010012 


SR46S010012 
SR49S010012 
$R47S010012 
SR48S010012 
$R42S010012 
SR44S010012 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 


SOLDER LUG TERMINALS 


® A World of Switching Capabilities 


The listings below show some popular models. Consult factory for more extensive 
offerings and giant catalog. Photos show a representative selection for each Series. 
Parenthesis in ‘Action’ tables indicates momentary. 
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7000 series miniature rocker/lever switches (pnl. mt.) 


Contact rating 6 amps at 120 VAC or 3 amps at 250 VAC or 4 amps at 30 VDC. Oper- 
ating temperature range -40° C to 85° C. Black polyamide actuator/bezel. Silver contacts. 
Silver plated brass terminals. Diallyl phthalate case. Epoxy term. seal. Mounting hardware 
included. S.P. body size .275"w x.500"h x.433"d. D.P. body size .500"w x .472"h x .433"d. 
Mounts in panel cutout. UL & CSA listing available - consult factory. Dry ckt. models with 
gold over nickel conts. & terms. and rating of 0.4 volt-amps (VA) max. at 20 volts max. 
also available. To specify, substitute 'CD' for 'A' in model number below. 


MODEL NO. ACTION 


7636AB+U732+U 1202 
7639AB+U732+U1202 
7637AB+U732+U1202 
7638AB+U732+U1202 
7632AB+U732+U1202 


7646AB+U732+U1202 
7649AB+U732+U1202 
7647AB+U732+U1202 
7648AB+U732+U1202 
7642AB+U732+U1202 
7644THAB+U732+U1202 


7236AB+U732+U1202 
7239AB+U732+U1202 
7237AB+U732+U1202 
7238AB+U732+U1202 
7232AB+U732+U1202 


7246AB+U732+U1202 
7249AB+U732+U1202 
7247AB+U732+U1202 
7248AB+U732+U1202 
7242AB+U732+U1202 
7244THAB+U732+U1202 


7736AB+U532 
7739AB+U532 
7737AB+U532 
7738AB+U532 
7732AB+U532 


7746AB+U532 
7749AB+U532 
7747AB+U532 
7748AB+U532 
7742AB+U532 
7744THAB+U532 


7936AB+U532 
7939AB+U532 
7937AB+U532 
7938AB+U532 
7932AB+U532 


7946AB+U532 
7949AB+U532 
7947AB+U532 
7948AB+U532 
7942AB+U532 
7944THAB+U532 


7736NAB+U622 
7739NAB+U622 
7737NAB+U622 
7738NAB+U622 
7732NAB+U622 


7746NAB+U622 
7749NAB+U622 
7747NAB+U622 
7748NAB+U622 
7742NAB+U622 
7744NTHAB+U622 


7936NAB+U622 
7939NAB+U622 
7937NAB+U622 
7938NAB+U622 
7932NAB+U622 


7946NAB+U622 
7949NAB+U622 
7947NAB+U622 
7948NAB+U622 
7942NAB+U622 
7944NTHAB+U622 


SPDT 


DPDT 
SPDT 


SPDT 


DPDT 
SPDT 


DPDT 
SPDT 


DPDT 
SPDT 


DPDT 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 


(On)-Off-(On) - 


On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-On-On 


SMALL ROCKER 
SOLDER LUG TERMINALS 


SMALL LEVER U702 SHOWN 
STRAIGHT P.C. TERMINALS 


LARGE ROCKER 
SOLDER LUG TERMINALS 


LARGE LEVER U492 SHOWN 
STRAIGHT P.C. TERMINALS 


MEDIUM ROCKER 


SOLDER LUG TERMINALS 


MEDIUM LEVER U612 SHOWN 
STRAIGHT P.C. TERMINALS 


APEM, 134 Waiter St., PO Box 544, Wakefield, MA USA 01880-4444 Tel: 781-246-1007 Fax: 781-245-4531 
See us on the World Wide Web at http://eemonline.com 
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APEM COMPONENTS, INC. 


2600 series Industrial illuminated & non-illuminated 
snap-in power rocker switches 


Contact rating for On-None-Off & On-None-On actions: 10 amps at 380 VAC or 16 amps 
at 250 VAC or 20 amps at 125 VAC. Other actions: 10 amps at 250 VAC or 15 amps at 125 
VAC. Also 1/6 HP 125/250 VAC. Operating temperature range -10° C to+55° C. Polycar- 
bonate actuator. Black polyamide frame. Silver contacts. Melamine/polyester case. 
Lamps: 110 VAC neon for red & amber rockers, 110 VAC fluorescent for green rocker. 
Other rocker colors available -consult factory. Snap fits (no hdwre.) in .866" x 1.181" cutout 
in panels .031" to .157" tk. Models with solder lug terms. listed below - omit '/2' from Model 
no. for screw type terms. with clamps. UL, CSA & VDE recognized. 


MOD. NO. (non-ill. black) ACTION 


2631LH/2A212000L0 SPST | On-None-Off 
2636LH/2A212000L0 SPDT | On-None-On 
2639LH/2A212000L0 SPDT | On-Off-On 


2641LH/2A212000L0 On-None-Off 
2645LH/2A212000L0 Mom-None-On 


2646LH/2A212000L0 On-None-On 
2647LH/2A212000L0 Mom-Off-Mom 
2648LH/2A212000L0 On-Off-Mom 


2649LH/2A212000L0 On-Off-On 


MOD. NO. (ill. green) ACTION 


2641LH/2A21300L110V3 | DPST | On-None-Off 
2646LH/2A21300L110V3 | DPDT | On-None-On 
2649LH/2A21300L110V3 | DPDT | On-Off-On 


MOD. NO. (ill. red) ACTION 


2641LH/2A21600L110V | DPST | On-None-Off 
2646LH/2A21600L110V | DPDT | On-None-On 
2649LH/2A21600L110V | DPDT } On-Off-On 


MOD. NO. (ill. amber) ACTION 


2641LH/2A21900L110V DPST | On-None-Off 
2646LH/2A21900L110V | DPDT | On-None-On 
2649LH/2A21900L110V | DPDT | On-Off-On 


MOD. NO. (ill. red) CKT. | ACTION 
with protection guard . 


2641LP/2A21600L110V | DPST | On-None-Off 
2646LP/2A21600L110V | DPDT | On-None-On 
2649LP/2A21600L110V | DPDT | On-Off-On 


AS series miniature snap-in rocker switches 


Contact ratings: SO models- 4 amps at 125 VAC or 2 amps at 250 VAC (silver contacts & 
terminals). PO models- 0.4 volt-amps (VA) max. at 20 volts max. (gold plated contacts & 
terminals). Operating temperature range -40° C to +85° C. Black polyamide rocker. Black 
PES case. Other rocker colors available - consult factory. Snap fits (no hardware) in .350" 
x .734" panel cutout. SO models below are UL & CSA recognized. 


MODEL NO. CIRCUIT | ACTION 


AS36S010010 


On-None-On 
On-Off-On 
(On)-Off-(On) 
On-Off-(On) 
On-None-(On) 
On-None-On 
On-Off-On 
(On)-Off-(On) 


AS39S010010 | 
AS37S010010 | 
AS38S010010 | 
AS32S010010 
AS36P0000 
AS39P0000 
AS37P0000 
AS38P0000 On-Off-(On) 
AS32P0000 On-None-(On) 


R series Industrial illuminated & non-illuminated 


snap-in power rocker switches 


Contact ratings: 16A 125 VAC 1/4 HP (UL/CSA). 16A 250 VAC 1/4 HP (UL/CSA). 16(4)A 
250 V ~ T85 (VDE) & 10(2)A 250 V ~ +++ (VDE, SEMCO, NEMCO, DEMCO, FIMCO & 
SEV). Op. temp. range -30° C to +80° C. Non-illum. models have black nylon rocker. illum. 
model has orange rocker and 125V neon lamp. Black nylon case. .250" x .032" quick 
connect terminals. Other rocker colors available - consult factory. Snap fits in .878" x 
.1.213" panel cutout in panels up to .083" thick. 


MOD. NO. (non-ill.) [CIRCUIT | ACTION 


On-Off 
On-None-On 


R110C2BB 
R120C2BB 
R210C2BB On-Off 

R220C2BB On-None-(On) 


MOD. NO. (illum.) [CIRCUIT| ACTION 
R210F2LBO DPST | On-Off  —s_ | 


___SwiTcHEs 
® A World of Switching Capabilities 
The listings below show some popular models. Consult factory for more extensive 


offerings and giant catalog. Photos show a representative selection for each Series. 
Parenthesis in ‘Action’ tables indicates momentary. ‘ 


World wide web: hittp:/www.apem.com_ E mail: info@apem.com 


| TP33W003050 


5100 


MR series Industrial illuminated & non-illuminated 
snap-in power rocker switches 


Contact ratings: 10A 125 VAC 1/4 HP (UL). 8A 250 VAC 1/4 HP (UL). 12A 125 VAC 1/4 
HP (CSA). 8(4)A 250V ~ T85 (VDE, SEMCO, NEMCO, DEMCO, FEMCO & SEV). Op. 
temp. range -30° C to +80° C. Non-illum. models have black nylon rocker. Illum. model 
has orange rocker and 125V neon lamp. Black nylon case. .189" x .032" quick connect 
terminals. Other rocker colors available - consult factory. Snap fits in .508" x .756" - .780" 
panel cutout in panels .030" to .118" thick. 


MOD. NO. (non-ill.) |CIRCUIT | ACTION 


MR110C2BB SPST On-Off 
MR210C2BB DPST On-Off 


MOD. NO. (illum.) [CIRCUIT] ACTION 
MR210C2LBO DPST | On-Off  —s_ | 


B series Industrial illuminated & non-illuminated 


snap-in power rocker switches 


Contact ratings: 15A 125 VAC (UL & CSA). 10A 250 VAC (UL & CSA). Op. temp. range 
-30° C to +80° C. Non-illum. models have black nylon rocker. Illum. models have orange 
rocker and 125V neon lamp. Black nylon case. .250" x .032" quick connect terminals. Other 
rocker colors available - consult factory. Snap fits in .550" x 1.125" panel cutout in panels 
up to .083" thick. 


MOD. NO. (non-ill.) |CIRCUIT | ACTION 


B110R2BBNN SPDT On-None-On 
B120R2BBNN SPDT On-Off-On 
B160R2BBNN SPST On-Off 


B110R2LBO1NN SPDT On-None-On 
TP series tiny sealed pushbutton switches (p.c. mt.) 


SPDT & DPDT momentary action. Contact rating 0.4 volt-amps (VA) max. at 20 volts 
max. Operating temp. range -30° C to 85° C. Black glass polyester actuator. Gold over 
nickel plated brass contacts & terminals. PBT body. O-ring bushing seal. Epoxy terminal 
‘seal. S.P. body size .196"w x.318"h x.318"d. D.P. body size .358"w x .318"h x .318"d. 
Sealed for process compatibility. 


TP32P003000 On-(On) 
TP33P003000 Off-(On) 
TP42P003000 On-(On) 
TP43P003000 Off-(On) 
TP32Y003050 
TP33Y003050 
TP42Y003050 
TP43Y003050 


TP32W003050 


On-(On) 
Off-(On) 
On-(On) 
Off-(On) 


TP42W003050 
TP43W003050 


TP32WW03050 
TP33WW03050 
TP42WW03050 
TP43WW03050 


TP32MW03000 
TP33MW03000 
TP42MW03000 
TP43MW03000 


On-(On) 
Off-(On) 
On-(On) 


SPST mom. action.Contact rating 4 amps at 250 VAC or 8 amps at 125 VAC or 4 amps 
at 24 VDC. Black polyamide actuator. Note-last digit of model no. is actuator color- 2 = 
black. Specify to 6 for red or 7/1 for white. Black polyamide case. Silver contacts and terms. 
Mtg. hardware included. Body size .551"w x .669"l x .834"d. X209 modelis UL,CSA & VDE 
recognized. UU models UL & CSA recognized. 


1212A2 
1213A2UU 
1222A2 

1223A2UU 
1202A2 

1203A2UU 
1233A2X209UU | NO 


Solder lug/quick connec 
Solder lug/quick connect . 
Screw type 

Screw type 

Screw type w/clamp 
Screw type w/clamp 
Solder lug/quick connect 


APEM, 134 Water St., PO Box 544, Wakefield, MA USA 01880-4444 Tel: 781-246-1007 Fax: 781-245-4531 


Be1480 


For manufacturers’ sales offices, see yellow pages 


EEM 1999 


5100 


ChAT A 


Me 
AVA 
W/\/ 


FIG. A FIG. B FIG. C FIG. D 
SOLD. LUG P.C. BEZEL MT. SOLD. LUG 
TERMS. TERMS. SOLD. LUG TERMS. TERMS. 


SPST momentary action.Contact rating 3 amp at 120 VAC or 28 VDC or 1.5 amp at 250 
VAC. Operating temp. range -30° C to 85° C. Black nylon actuator. Nickel plated brass 
bushing. Coin silver contacts. Silver plated brass terms. Epoxy term. seal. Hex. nut and 
lockwasher included except bezel unit which requires no mtg. hardware. Body size 301, 
303 & 305 - .370" dia. x .429" long. .302 & 304 - 370" dia. x .319" long. Bezel & cap color 
- black for J81 model. Dry ckt. models w/gold over nickel conts. & terms. and rating of 0.4 
volt-amps (VA) max. at 20 volts max. also available. To specify, substitute 'B' for 'Q' in 
model number below. 


MODEL NO. ACTION TRAVEL 


301ZQE Off-(On) .110" total, .020" min. overtravel 
301CQE Off-(On) .110" total, .020" min. overtravel 
301SZQEJ81 Off-(On) .110" total, .020” min. overtravel 


302ZQE 
303ZQE 


Off-(On) 
On-(Off) 


.060" total, no overtravel 
.055" total, .020" min. pretravel 
304ZQE On-(Off) .040 total, no overtravel 
305ZQE Off-(On) .110" total, .060" min. overtravel 


400 series min. mom. & maint. pushbutton switches 


FIG. A FIG. B FIG. C 
BEZEL MT. 


TERMS. SOLD. LUG TERMS. 


SPST latching & mom. action. Contact rating 3 amp at 120 VAC or 28 VDC or 1.5 amp 
at 250 VAC. Operating temp. range -30° C to 85° C. White nylon actuator. Nickel plated 
brass bushing. Coin silver contacts. Silver plated brass terminals. Epoxy terminal seal. 
Panel dress nut and lockwasher included except bezel unit which requires no mounting 
hardware. Body size .370" dia. x .625" long. Bezel and cap color - black for J81 models. 
Dry ckt. models w/gold over nickel conts. & terms. and rating of 0.4 volt-amps (VA) max. 
at 20 volts max. also available. To specify, substitute 'B" for 'Q' in model number below. 


| MODELNO. | ACTION | FIG. || MODELNO. | ACTION | FIG. | 
A 
B 
Cc 


401ZQE 402ZQE 
9000 series subminiature mom. pushbutton switches 


401CQE 402CQE 
401SZQEJ81 402SZQEVJ81 

SP NO &NC actions. Contact rating 100 mA at 30 VDC.Operating temp. range -30° 
C to 65° C. Black glass polyamide actuator. Gold over nickel plated brass contacts & 
terminals. PPS case. Nickel plated brass bushing. Epoxy terminal seal. Body size 
.255'"dia. x. .314" long for self-cleaning contacts and .240" long for butt action contacts. 
Mounting nut included for panel mtg. models.Mounts in .165" dia. panel hole. 


Self-cleaning contacts 
MODEL NO. ACT. 


9532CD 
9533CD 
9232CD 
9233CD 
9232YCD 
9233YCD 
9232WWCD 
9233WWCD 


MODEL NO. 
N 


9533NCD 
9133CD 
9133YCD 
9133WWCD 


SOLD. LUG P.C. 
TERMS. 


FIG. A FIG. B 


SOLD. LUG TERMS. P.C. TERMS. 


A 


ooooma>>|g 


FIG. C FIG. D 
P.C. TERMS W/BRKT. RT. ANGLE P.C. 


cog 
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® A World of Switching Capabilities 
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offerings and giant catalog. Photos show a representative selection for each Series. 
Parenthesis in 'Action' tables indicates momentary. 
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9000 series miniature mom. pushbutton switches 


SP NO, NC & NC/NO mom. 
actions. Contact ratings: Model 
no's with ‘A’. -0.6 amps at 125 
VAC, 0.3 amps at 250 VAC or 1 
amp at 30 VDC (silver contacts & 
terms.). Model no's. with ‘CD’ - 
100 mA at 30 VDC. (gold plated 
contacts & terms.). Operating 
temp. -30° C to 65° C. Black glass 
polyamide actuator. X model has 
metal actuator. Diallyl phthalate 
case. Nickel plated bushing. Ep- 
oxy term. seal. Body size .393"dia. 
xX. approx. .334"-.466 long.Mtg. 
hdw. included for panel mtg. 
models.Mounts in .255" dia. hole. ; 


MODEL NO. | ACT. FIG.C 


9632AB P.C. TERMS. W/BRKT. 
9635AB 
9432CDB 
9433CDB 
9435CDB 
9432YCDB 
9433YCDB 
9435YCDB 
9633NAB 
9433NCDB 
9633AX1146 


FIG. A 


SOLD. LUG TERMS. P.C. TERMS. 


FIG. D 
SOLD. LUG TERMS. 


FIG. E FIG. F 
P.C. TERMS. P.C. TERMS/METAL ACT. 


§AMDOQOODWDWDAWY>S> 


FIG. A FIG. B FIG. C FIG. D 
ROUND ROUND SQUARE SQUARE 


SP NO mom. action with double break. Contact ratings: 500 mA at 48 VAC, 200 mA at 
50 VDC or 200 mA at 250 VAC. (gold plated silver contacts). Operating temp. range 
-40° C to 125° C. Polyamide 6/6 actuator. Zamac bushing & bezel. Bezel color black. PBT 
UL94V-0 case. Solder lug terminals or 20 AWG flexible wire leads.Totally sealed (per IP 
67). Bezel size .688" dia. or square. Body size .472" dia. x approx. 1/2" - 3/4" long. 
Mounting hardware included. Mounts in 535" dia. panel hole. 


MODEL ACT. MODEL ACT. 
NUMBER COLOR NUMBER COLOR 


IPR3SAD1 - IPRSFAD1 


IPRSSAD2 
IPRSSAD3 
IPR3SAD5 
IPR3SAD6 
IPRSSAD9 


IPC3SAD1 
IPC3SAD2 
IPC3SAD3 
IPC3SAD5 
IPC3SAD6 
IPC3SAD9 


NQOQNDNDINO| SF FP YKryYyY 
ee ee 


IPRS3FAD2 
IPR3FAD3 
IPR3FAD5 
IPR3FAD6 
IPR3FAD7 


IPC3FAD1 
IPC3FAD2 
IPC3FAD3 
IPC3FAD5 
IPC3FAD6 
IPC3FAD9 


UVVVVCvIooaww 


SP series miniature sealed momentary pushbutton 
switches (p.c. and panel mt.) | 


Single pole-double throw & double pole-double throw models. On - Mom action. Contact 
rating 0.4 volt-amps (VA) max. at 20 volts max. (AC or DC). Operating temp. range -20° 
C to+85° C. Gold over nickel plated brass contacts & terminals. Glass filled polyamide 
body & actuator, UL94V-0. O-ring bushing seal. Epoxy terminal seal. S.P. body size 

.500"w x..259"h x.425"d. D.P. body size .500"w x .446"h x .425"d. Panel mounting mo- 


dels mount in .255" dia. hole with included hardware. Process compatible. 


This Series continued on next page 
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FANT 


f . A World of Switching Capabilities 
KES ay 
i MV N/ | The listings below show some popular models. Consult factory for more extensive 
W ae My APEM COMPONENTS, INC. offerings and giant catalog. Photos show a representative selection for each Series. 
\ Savay 24 World wide web: hitp://www.apem.com Email: info@apem.com 
SP series miniature sealed momentary pushbutton 8000 series miniature momentary or alternate 
switches (p.c. and panel mt.) (cont.). action pushbutton switches (p.c. and panel mt.) 


FIG. A FIG. B FIG. C FIG. D FIG. A FIG. B FIG. C 
P.C. TERMS. P.C. TERMS W/BRKT. RT. ANGLE HOR. RT. ANGLE VERT. SOLDER LUG P.C. TERMS. RIGHT ANGLE 
P.C. TERMS. P.C. TERMS. TERMINALS P.C. TERMS. 
Contact ratings: Model no's with 'A’. - 6 amps at 125 VAC, 3 amps at 250 VAC or 4 amps 
SP35P000000 at 30 VDC (gold plated silver contacts). Model no's. with 'CD'- 0.4 VA at 20 V. (gold plated 
SP45P000000 brass contacts & terms.). Operating temp. range -40° C to 85° C. Nickel plated brass 
SP35Y000000 actuator & bushing. Diallyl phthalate case. Stainles steel housing. Epoxy term. seal. S.P. 
SP45Y000000 body size .275"w x.519"hx.767'd. D.P. body size .472"wx .519"hx.767"d. Mounts in .255" 
SP35W000000 panel hole. Models with UL recognition available on request (silver contacts only). 
Sr Wooo) | SINGLE POLE- DOUBLE THROW || DOUBLE POLE-DOUBLETHROW __ 
FMODELNO. | ACTION | FIG. || MODELNO. | ACTION | FIG. 
FIG. E FIG. F 8632AB A 8642AB 
THD'D. BUSHING THD'D BUSHING 
SOLD. LUG TERMS. P.C. TERMS. aeons : rata 
8432AB B 8442AB 
. 8436AB B 8446AB 
18000 series miniature snap action momentary 8432WCDB C 8442WCDB 
Cc 


8446WCDB 


pushbutton switches (panel mt.) 8436WCDB 
| 4700 & 4800 series alternate action pushbutton 
switches (panel mt.) 


FIG. A FIG. B FIG. C 
SOLD.LUG TERMS. P.C.TERMINALS SNAP-IN MTG/SOLD. LUG TERMS. 


Contact rating 1 amp at 120 VAC or 30 VDC. Operating temp. range -30° C to 65° C. 
Glass filled polyamide actuator.Nickel plated brass bushing. Gold plated silver contacts. 
Silver plated brass terminals. Diallyl phthalate case. Tin plated steel bracket. Epoxy term. 
seal. Mounting hardware included. S.P. body size .275"w x.519"h x.472"d. D.P. body size 
.472"w x .519"h x .472"d. Mounts in .255" hole (except snap-in models). Snap-in models 
have black bezel & cap & mount in .492" x .590" panel cutout. 


| Mop.No. | ckT. | FIG. || MODELNUMBER | CkT. | FIG. | 
B 


18535AD A 18245AD 
18545AD A 18835AD+U912+U1202 


FIG. A FIG. B FIG. C 
SOLDER LUG P.C. TERMS. QUICK CONNECT 
TERMINALS TERMS. (.185" X .031") 


SPST, SPDT, DPST & DPDT models. Contact ratings: 6 amps at 125 VAC or 3 amps at 


same color as actuator (specify below). Models ending with UU. are UL, CSA & VDE 
recognized. Models not ending with UU are VDE recognized. 


SINGLE POLE | DOUBLE POLE 
MODEL NO. | ACTION | FIG. || MODELNO. | ACTION | FIG. | 


4731A02UU 4741A02UU 
4736A02UU 4746A02UU 
A4831A02 4841A02 
4836A02 4846A02 
47318A02UU 

47368A02UU 


18235AD B 18845AD+U912+-U1202 250 VAC (silver contacts). Operating temp. range -20° C to 65° C. Polyamide actuator. 

; —- ; Nickel plated brass bushing. Dially! phthalate case. Epoxy term. seal. S.P. body size 
18000 series miniature snap action momentary 472"w x.748"h x.550"d. D.P. body size .649"w x .826"h x .590"d. Mounts in .480" panel 
pu shbutt on switch es (p. C. mt.) hole. 1 hex nut and one insulating knurled nut supplied. Color of knurled nut supplied in 


Fe : 
FIG. A FIG. B FIG. C FIG. D 


BRACKET MTG. RT. ANGLE SHORT BRKT. MTG. SNAP-IN 
MOUNTING HOR. MTG. W.SHORT ACT. & BUSH. MOUNTING 


Contact rating 100 mA at 30 VDC. Operating temp. range -30° C to 65° C. Glass filled 
polyamide actuator.Nickel plated brass bushing. Gold plated brass contacts and term- 
inals. Diallyl phthalate case. Tin plated steel bracket. Epoxy term. seal. S.P. body size 
.275"w x.519"h x.472"d. D.P. body size .472"w x .519"h x .472"d. Snap-in models have 
black bezel & cap & mount in .492" x .590" panel cutout. 


[mop.no. [cxt. [| Fic. [| MopetNumBer [ ckt. | Fic. | 


18235YCD3 18235YCD2x624 
18245YCD3 18245YCD2X624 
18235WCD3 18835CDX662 
18245WCD3 18845CDX662 


APEM, 134 Water St., PO Box 544, Wakefield, MA USA 01880-4444 Tel: 781-246-1007 Fax: 781-245-4531 
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Note: Above models have black actuator and black knurled nut. 
To specify a different color selection, replace the '02' in model number 
with the following color code: 


Color 
Blue 
Green 
Yellow 
Red 
White 
Orange 


9100 


4 A 
KITA 
WAAAY 
IVA! GVA Vara 
WEA ME 


4 
7 


MD series pushbutton switches (p.c. and panel mt.) 


FIG. A FIG. B 


2P2T P.C. MT. 2P2T PANEL MT. 


1,2&4 pole 2 throw models with momentary 
and maintained actions. Contact ratings: 200 
mA at 30 VDC. Operating temp.-20° C to 85° C. 
Polyacetal actuator. Tin plated steel frame. 
Laminated phenolic base. Silver plated contacts 
& terminals.Body size .283"w x. .378"h x .472" or 
.850" Ig. Self-cleaning contacts. Panel mtg. 
models have M2 threaded mtg. hole. 


[MODEL NO. | CxT. | ACTION | FIG. 


MDPS522PN 
MDPA522PN 
MDPS522WN 
MDPA5S22WN 
MDPS542PN 
MDPA542PN 
MDPS542WN 
MDPAS42WN 
MDPS822PN 
MDPA822PN 


mmouo0ggwwoyyYS 


MD1 series TV rated pushbutton switches (panel mt.) 


Double pole single throw alternate action. Con- 
tact ratings: UL- 7.5 amps at 125/250 VAC, TV5 
& 8. CSA- 10 amps at 125/250 VAC, TV5 & 8. 
VDE, SEMCO, NEMCO, SETI, DEMCO & SEV- 
8A/128A at 250 VAC yuT85. Operating temp.- 
10° C to 85° C. 30% glass fiber PBT actuator. 
Zinc plated steel frame. Phenolic base, 94V-O. 
Silver alloy contacts. Silver plated terminals.Body 
size .750"w x. .760"h x 1.232" Ig. Self-cleaning 
contacts. Pane! mtg. with mtg. holes in frame. 


MODEL NO. | TERMINALS | FIG. | 
MD12T5 | SOLDER LUG A 
MD12L5 | QUICKCONNECT | A 


panel mt.) 


Single pole single throw alternate action. Con- 
tact ratings: UL & CSA- 15 amps at 125 VAC, 10 
amps at 250 VAC, TV-5. VDE & SEMCO - 

5A/80A at 250 VAC yT85. Operating tempera- 
ture 10° C to 85° C. PBT actuator, UL94V-2. 
Steel frame. Phenolic base, 94V-O. Silver alloy 
contacts. Silver plated terminals. Body size 


.378'w x. .778"h x 1.075" Ig. Self-cleaning con- 
tacts. Solder lug model has panel mounting 
holes in frame. 


MODEL NO. | TERMINALS | FIG. | 
MD2BM4T1 | SOLDER LUG 
A 


MD2CP4T3 | PRINTED CIRCUIT 


APEM COMPONENTS, INC. 
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FIG. C 
4P2T P.C. MT. 


FIG. D 
4P2T PANEL MT. 


FIG. E 
2P2T P.C.MT. 
SHORT ACTUATOR 


SOLDER LUG TERMS. SHOWN 
MD2 series TV rated pushbutton switches (p.c. and 


PRINTED CKT. TERMS. SHOWN 


SLB series miniature slide switches (p.c. mtg.) 


actuation models have 'R’ in model no. 
NUMBER THROW L W H 

SLB1240R4.5 .630X.264X.295 

SLB12414.5 .630X.264X.295 


SLB1250R8 .669X.315X.315 
SLB12804 .551X.244X.217 


Contact rating 300 mA at 125 VAC or 30 VDC. Operating temperature range -20° C to 85° 
C. Thermoplastic actuator.Zinc plated steel combination p.c. bracket and frame. Phenolic 
laminated base. Silver plated contacts & terminals. Epoxy sealed terminals. Washable 
open frame construction. Vertical and right angle actuation models. Note - right angle 


SWITCHES 


SLB series miniature slide switches (p.c. mtg.) (cont.) 


NUMBER THROW 
SLB1280R5 
SLB12814 


SLB1281R5 


$LB1340R4.5 
$LB13414.5 
$LB1370 
SLB1370R 
SLB13804 
SLB1380R5 
SLB13814 
SLB1381R5 
SLB1470 
SLB1470R 
$LB1570 
$LB1570R 
SLB2240R4.5 
SLB22414.5 
SLB22804 
SLB2280R5 
$LB22814 
$LB2281R5 
SLB2340R4.5 
$LB23414.5 
$LB23804 


SLB2380R4.5 2P3T 
SLB23814 2P3T 
SLB2381R5 2P3T 


© A World of Switching Capabilities 


The listings below show some popular models. Consult factory for more extensive 
offerings and giant catalog. Photos show a representative selection for each Series. 


BODY SIZE (IN.) 
W_H 

.551X.244X.217 
.551X.244X.217 
.551X.244X.217 
.630X.264X.295 
.630X.264X.295 
.187X.197X.295 
.787X.295X.197 
.701X.244X.217 
.701X.244X.217 
.701X.244X.217 
.701X.244X.217 
.187X.197X.295 
.187X.295X.197 
.866X.197X.295 
.866X.295X.197 
.630X.264X.295 
.630X.264X.295 
.551X.244X.217 
.551X.244X.217 
.551X.244X.217 
.551X.244X.217 
.630X.264X.295 
.630X.264X.295 
.701X.244X.217 
.701X.244X.217 
.101X.244X.217 
.701X.244X.217 


9100 


Anti-vandal single pole pushbutton switches 


AV091003C900 


AV031003C900 


AV199035D200 


Momentary action. Vandal resistant anti-jam construction meets hammer blow specs. 
NFC 20-010. Stainless steel bushing & actuator. 2 sizes for mtg. in 19.2 or 22.2 mm panel 
hole. Hex mtg. nut supplied. Low-profile curved bezel with flat or curved act. Models 
ending in 'E' have internal seal per IP65. Models ending in 'K' have internal & panel seals 
per IP65. Models listed have either solder lug or screw terminals. Consult factory for 


additional specifications and models. 


MODEL NO. ISIZE | ACT. | CIRCUIT CONTACT RATING 


AV091003C900 
AV091003C900K 
AV031003C900 
AV199035D200 
AV199035D200E 
AV091003C940N 
AV021202C000 
AV09C703D200 
AV19C703D200K 


SP NO Mom 
SP NO Mom 
SP NO Mom 
SP NC&NO Mom 
SP NC&NO Mom 
SP NO Mom 
SP NC Mom 
SP NO Mom 
SP NO Mom 


2A 48VDC 

2A 48VDC 

2A 48VDC 

1A 30V, 10HA 5V 

1A 30V, 10yA 5V 

2A 48VDC 

3A 125VAC, 2A 250 VAC 
50 mA 24 VDC 

50 mA 24 VDC 


TG series microminiature slide switches 


Contact ratings: Gold; 0.4 VA max. at 20 V max. Silver; 500 mA at 48 V max. (AC or DC) 
SPDT maintained circuit. Op. temp. range -30° C to 85° C. Thermoplastic actuator. Flame 
retardant thermoplastic case. Tin plated steel ground plate or bracket. Gold or silver plated 
contacts & terminals. Epoxy sealed terms. Washable models (ending in 50) have translu- 


cent silicone rubber seal. Body size .398" x .197" x .378". 


z= MODEL 
NUMBER 


TG36P000000 
TG39P000000 
TG36P010000 
TG39P010000 
TG36P000050 
TG39P000050 
TG36P010050 
TG39P010050 


vor) 
c 
5 
Es 
[36 
ag 
qo 
2 oO 
a 
> 


ACTION 


on - on 
on off on 
on - on 
on off on 
on - on 
on off on 
on - on 
on off on 


This Series continued on next page 
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TG series microminiature slide switches (cont.) 25000 series miniature slide switches (cont.) 


| | MODEL NO. | CIRCUIT | ACTION | 
cont'd] 25449NAB DPDT 
on - on 

on off on 


[Ta TS nen 
NUMBER MAT'L. | ACTION 
TG36Y000000 on - on 
TG39Y000000 on off on 
TG36Y010000 on - on 
TG39Y010000 on off on 
TG36Y000050 On - on 
TG39Y000050 on off on 
TG36Y010050 on - on 
TG39Y010050 on off on 
TG36W000000 on - on 
TG39W000000 on off on 
TG36W010000 on - on 
TG39W010000 on off on 
TG36W000050 on - on 


TG39W000050 on off on | PT65 series DIP coded rotary switches 

TG36W010050 on - on G ar ry © Switchi 

TG39W010050 Ano on TRANSLUCENT SEAL SHOWN ontact rating : Carry - 400 mA max. at a4 VDC; Switching - 150 mA max. at 24 VDC. 
Op. temp. range -20° C to +70° C. Glass filled thermoplastic body, color - It. gray. Glass 

GH series instrument grade miniature slide switches filled thermoplastic actuator, color - dk. gray.Internal o-ring actuator seal. Contacts gold 


Contact rating: 4 amps at 125 VAC, 2 amps at 250 VAC or 3 amps at 30 VDC. SPDT & . bali as pepe contre ee balay as fet : POeitor wera es we 
DPDT maint'd. circuits.Op. temp. range -30° C to 85° C. Glass filled polyamide actuator. : ee gn. ail steer ° (2 common terms.). Code 2: 


PES case. Stainless st. cover. Silver plated contacts & terms. Epoxy sealed terms. Body tele ner _ co pate oe ode 6: Hex. comp. Code 5: Gray code 
size approx.- SP .500"l x .262"w x .250"h. DP .500"I. x .449"w x .299"h. Note - dry circuit - | 


; STRAIGHT RIGHT ANGLE AT PITCH = 
models with gold plated contacts & terms. available - consult factory. 200"X.300" [— 100". ~~ ~~«.200"”~~—~«;| 
|_| MopELNo. [circuit | ACTION 

2) 


on - on 
on off on 
25436NAH | on - on 


Rt. ang. act. 
091 long 


25439NAH on off on 
25446NAH on - on 
25449NAH on off on 
25536NA6 on - on 
25539NA6 on off on 
25546NA6 on - on 
25549NA6 . on off on 


with bracket 


— 
Cc 
=] 
Fs 
£ 
8 
a. 
® 
2 
€ 
od 
> 


.200" c to c terminal spacing 


Rt. ang. act. 
.236 long 


Rt. angle p.c. mount. 
with bracket 


PT65101 | PT65101L254 | PT65101L508 PT65101 


prions poe = oe PT65102 | PT65102L254 | PT65102L508 
3 GH46S010001 i . ma PT65103 | PT65103L254 | PT65103L508 
$ PT65106 | PT65106L254 | PT65106L508 


GH49S010001 
GH36P010001 


on off on 
on - on 


PT65105 | PT65105L254 | PT65105L508 


;| GH39P010001 on off on PT65301 | PT65301L254 | PT65301L508 PT65301 
GH46P010001 on - on PT65302 | PT65302L254 | PT65302L508 
GH49P010001 on off on PT65303 | PT65303L254 | PT65303L508 


:| GH36W010001 
GH39W010001 
:| GH46W010001 
GH49W010001 
| GH36WW10001 
GH39WW10001 
:| GH46WW10001 
GH49WW10001 
.| GH36Y010001 
GH39Y010001 
GH46Y010001 
GH49Y010001 
;| GH36Y410001 
GH39Y410001 
GH46Y410001 
GH49Y410001 


25000 series miniature slide switches 


Contact rating: 4 amps at 125 VAC, 2 amps at 250 VAC or 3 amps at 30 VDC. SPDT & 
DPDT maint'd. circuits.Op. temp. range -40° C to+85° C. Glass filled polyamide actuator 
and cover. PBT case. Silver plated contacts & terms. Epoxy sealed terms. Terminal 
spacing is .200"c to c. Body size- SP .555"! x .295"w x .319"h. DP same except .465"w. 
Note - dry circuit models with gold plated contacts & terminals available - consult factory. 


| | MODEL NO. 


on - on 
on off on 
on - on 
on off on 
on - on 
on off on 
on - on 
on off on 
on - on 
on off on 
on - on 
on off on 
on - on 
on off on 
on - on 
on off on 


PT65306 
PT65305 


PT65501 
PT65502 
PT65503 
PT65506 
PT65505 


PT65306L254 
PT65306L254 


PT65501L254 
PT65502L254 
PT65503L254 
PT65506L254 
PT65505L254 


PT65306L508 
PT65306L508 


PT65501L508 
PT65502L508 
PT65503L508 
PT65506L508 
PT65506L508 


PT65501 


Right angle | Right angle | Vert. p.c. 


-Actuator length approx. .200" 


DS & DP series DIP switches 


Contact rating : Carry - 100 mA max. at 50 VDC; Switching - 50 mA max. at 24 VDC. 
Op. temp. range -40° C to +70° C. UL94V-O case, color - red. UL94V-O actuator, color 
- white. Contacts & terms. gold over nickel over phosphor bronze. Epoxy sealed terms.. 
Std'd. DIP package term. spacing of .100" x .300". Process compatible when optional tape 
seal is specified. SPST Off-On action. 


ACT- MOD. NO. MOD.NO. | NO. 

UATOR | NO TAPE W/TAPE OF 

STYLE | SEAL SEAL POS. 
ox 


RAISED ACTUATO 


25136NAB on - on 
25139NAB on off on 
25146NAB on - on 


— ae 


25149NAH on off on 


25336NA6 on - on 


2 
3 
4 
5 
6 
f 
8 
9 
0 
2 
2 
3 
4 
5 
6 
7 
8 
9 
0 
2 


> 25149NAB on off on 
Bis on - on 
& oS on off on 2 
g|s>5 on - on < 
E28 
Pie on off on 5 
2 25136NAH on - on = 4 
Pr 25139NAH on off on a 
2 25146NAH on - on We 
a“ Lu 
© 
Ww 
ox 


ek eh 


ra; 
Lo) 
35 | 25339NA6 on off on 
®8 | 25346NA6 on - on oestrus 
Z% | ossqoNacG Gniehon Consult factory for extensive DIP switch listings. 


25436NAB 
25439NAB 
25446NAB 


| APEM, 134 Water St., PO Box 544, Wakefield, MA USA 01880-4444 Tel: 781-246-1007 Fax: 781-245-4531 
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on - on 
on off on 
on - on 


5100 


SWITCHES 


5100 


© A World of Switching Capabilities 


The listings below show some popular models. Consult factory for more extensive 


AEZW/ APEM COMPONENTS, INC. 
SOE 


“xvas? 


DSR, DA & DPL series DIP switches 


Contact rating : Carry - 100 mA max. at 50 VDC; Switching - 50 mA max. at 24 VDC. 
Op. temp. range -40° C to +70° C. UL94V-O case, color - red. UL94V-O actuator, color 
- white. Contacts & terms. gold over nickel over phosphor bronze. Epoxy sealed terms.. 
Std'd. DIP package term. spacing of .100" x .300" (.100" x .100" for DA models). Process 
compatible when optional tape seal is specified. SPST Off-On action. 


z 
S65 


uv 
oO 
” 


DSRO2T 
DSRO3T 
DSRO4T 
DSROST 
DSRO6T 
DSRO7T 
DSRO8T 
DSRO9T 
DSR10T 
DSR12T 


RECESSED ACTUATOR 


—t ot 


RAISED ACT. 


—_ ot 
OADNDNARWNINOCOANAAAINOOANA AAA N 


—_ = 
No 


DPLO2T 
DPLO3T 
DPLO4T 
DPLO5ST 
DPLO6T 
DPLO7T 
DPLO8T 
DPLOST 
DPL10T 
DPL12T 


DIR series DIP switches 


Contact rating : Carry - 100 mA max. at 50 VDC; Switching - 25 mA max. at 24 VDC. 
Op. temp. range -40° C to +85° C. UL94V-O base & cover, color - black. UL94V-O actuator, 
color - white. Contacts gold over nickel plated brass. Epoxy sealed tin/lead plated brass 
terms.. Std'd. DIP package term. spacing of .100" x .300" Process compatible when 
optional tape seal is specified. SPST Off-On action. Auto-insertable spread terminals. 


EXTENDED ACT. 


23 


vU 
Oo 
” 


DIROIS 
DIRO2S 
DIRO4S 
DIROGS 
DIRO8S 
DIR10S 


DHS series 1/2 pitch surface mount DIP switches 


Contact rating : Carry - 100 mA max. at 50 VDC; Switching - 100 mA max. at 6 VDC. 
Op. temp. range -40° C to +80° C. UL94V-O base & cover, color - black. UL94V-O actuator, 
color - yellow. Contacts gold plated beryllium copper. Epoxy sealed gold plated brass 
terms. Term. spacing .050" x .315". Process compatible with standard tape seal. SPST 
Off-On action. Auto-insertable and reflow solderable. Ultra-compact .244"w x .087"h. 
NUMBER 


OF 
POSITIONS 


DIRO1ST 
DIRO2ST 
DIRO4ST 
DIRO6ST 
DIRO8ST 
DIR10ST 


—hk tk 
OMWOAND$OWODAN = 


UATOR | W/TAPE 


DHS4S 
DHS6S 
DHS8S 
DHS10S 


offerings and giant catalog. Photos show a representative selection for each Series. 


World wide web: http:/www.apem.com_ E mail: info@apem.com 


IK series high rel surface mount DIP switches 


Contact rating : Carry - 100 mA max. at 48 VDC; Switching - 100 mA max. at 24 VDC. 
Op. temp. range -40° C to +100° C. UL94V-O case, color - white. UL94V-O actuator, color 
- black. Contacts gold over copper alloy. Molded-in tin/nickel plated terms.. Term. spacing 
.100" x .400". Process compatible with standard tape seal. SPST Off-On action. Auto- 
insertable. IR and vapor phase reflow solderable. Self-cleaning wiping contacts. Low 
profile .112"h. 


IKNO204000 
IKN0404000 
IKNO604000 
IKNO804000 


IKNO203000 
IKNO403000 
IKNO603000 
IKNO803000 


Contact rating : Carry - 100 mA max. at 48 VDC; Switching - 100 mA max. at 24 VDC. 
Op. temp. range -40° C to +100°C. UL94V-0O case, color - white. UL94V-O actuator, color 
- black. Contacts gold over copper alloy. Molded-in tin/nickel plated terms.. Term. spacing 
.100" x .300". Process compatible with standard tape seal. SPST Off-On action. Auto- 
insertable. IR and vapor phase reflow solderable. Self-cleaning wiping contacts. Low 
profile .112"h. 


IKNO200000 
IKN0400000 
IKNO600000 
IKNO800000 


MJTP series miniature tact switches 


SPST momentary action. Excellent tactile feed-back.Contact rating 50 milliamps at 12 
VDC.. Operating temp. range -20° C to+70° C. Thermoplastic actuator and case.Phosphor 
bronze or stainless steel with silver clad shorting contact. Silver plated brass terms. PET 
film, tin plated brass or stainless steel cover/bracket. Molded-in terminals. L.E.D. rating for 
model MJTP1194: 2.1 V (3.0 V max.) forward voltage. Cont. forward current at 25° C is 20 
mA max. Dims.shown in inches. Consult factory for numerous additional models. 


MODEL NO.; BODY SIZE ACT. GRD 
NUMBER LXWXH HT/CLR. [TAB 
Y 


MJTP1105T | .291x.258x.285 


MJTP1109 =| .299X.283X.102 
MJTP1109A | .315X.244X.102 
MJTP1109B | .315X.244X.102 


MJTP1119 
MJTP1119A 
MJTP1119B 


.283X.283X.102 
.283X.283X.102 
.283X.283X.102 


MJTP1194 
MJTP1194R 
MJTP1194Y 
MJTP1194G 


.252X%.252X.228 
.252X.252X.228 
.252X.252X.228 
.252X.252X.228 


-(no LED) 
-(red LED) 
-(ylw LED) 
-(grn LED) 


MJTP1230 
MJTP1230A 
MJTP1230B 
MJTP1230C 
MJTP1230D 
MJTP1230E 
MJTP1230F 
MJTP1230G 


MJTP1232 
MJTP1232A 
MJTP1232B 
MJTP1232C 
MJTP1232D 
MJTP1232E 
MJTP1232F 
MJTP1232G 


.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X.142 


.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X.142 
.238X.238X. 142 


APEM, 134 Water St., PO Box 544, Wakefield, MA USA 01880-4444 Tel: 781-246-1007 Fax: 781-245-4531 
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AArcolectric 


CORPORATION 


ROCKER SWITCHES 


MODEL OPTIONS/RATINGS DIMENSIONS CUTOUT SIZES 


1250 SERIES 


Double-Pole Rocker 
Switches 


Single- and double-pole 
rocker switches ina 
compact body size. 


5503 SERIES 


Lighted Single-Pole 
Rocker Switches 


Iiuminated rocker 
switches available in 
several voltages and 
colors. 


1353/1553 
SERIES 


Lighted Double-Pole 
Rocker Switches 


farcolectric 


RATINGS: 

16A 125-250VAC 65C 
1A 30VDC 

1/2HP 125VAC 

10A 125-250VAC 65C 
10 (6)A 250VAC T100 
75A Inrush 

10A 28VDC 


CIRCUITS: 
1250 DPST On Off 
1250SP SPST On Off 


RATINGS: 

154 125-250VAC T85 
1/2HP 125VAC 1HP 250VAC 
16 (4)A 250VAC T85 

20A  28VDC 


CIRCUITS: 
5503. SPST On Off 
5508 SPST On Off 


CIRCUIT DIAGRAMS: 
1 2 3 
5503 5508 


ec fs 
Load terminal 1, 
Line In terminal 2, 
Line Out terminal 
3. Light will be On 
or Off when 
switch is in On or 
Off position. 


Light can be 
wired to remain 
On when switch 
is in On or Off 
position. 


1353 RATINGS: 

20A 125-250VAC 85C 
1/2HP 125VAC 1HP 250VAC 
16 (4)A 250VAC T85 

150A =Inrush Semko IEC65 


1553 RATINGS: 

16A  125-250VAC 85C 
1/2HP 125VAC 1HP 250VAC 
16A  125-250VAC 

16 (4)A 250VAC T85 


CIRCUITS: 
1353 DPST On 
Hi inrush version 


1553. »=DPST On 


CORPORATION 


B-1486 


See us on the World Wide Web at http://eemonline.com 


it << Panel 


VY 
Orth 
m| be 


1.5 
6.3 x 0.8 Solder tag 


C ty b H ‘ef i 


6.3 x 0.8 48x08 


T S fs 
22.1 


Solder tag 


25.3 (.996) Max 
2.0 (.079)—>| | 
7.6 (.299) 


1353 SERIES 


Cc i i T mrs fe 


6.3 x 0.8 Solder tag 


1553 SERIES 


cbs wh +h 


6.3x0.8 4.8x0.8 Solder tag 


ZOO ODO © Kt] GDOO @WE 


Fascia Sub-Panel 
i 
26.1/ 


26.2 
| (1.028/ 
1.031) 


lc 
42.4] (.488/ 
12.5 .492) 


<> 
: R3.5 
(54 gy (.138) 
nom 
PANEL THICKNESS 
0.75-1.5 (0.003-0.049) 


27.2! (1.071)/ 
97.3 1.075) 


>| 

12.4/ (.488/ 

12.5 .492) 
PANEL THICKNESS 
0.75-3.0 (0.029-0.118) 


(.453/.457) 


(4.33-4.37) 


PANEL THICKNESS 
0.75-2.5 (0.029-0.098) 


<¢——>| 
22.1/22.2 


(.870/.874) (.878/.882) 


> 
22.1/22.2 
(.870/.874) 


PANEL THICKNESS 


A 0.75-3.3 (0.029-0.130) 
B,L,T  0.75-2.5 (0.029-0.098) 
R 1.00-3.0 (0.039-0.118) 


Consult factory for current 
approval status. 


9001 Canoga Ave., Canoga Park, CA 91304 « (818) 700-1933 


TOLL-FREE: (888) 379-4824 (catalog request only) * FAX: (818) 700-9541 


E-mail: info@arcoswitch.com « http:/Awww.arcoswitch.com 
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5100 


Atrcolectric ROCKER SWITCHES 


MODEL OPTIONS/RATINGS DIMENSIONS | | CUTOUT SIZES | 


8800 SERIES 


Thinline Single-Pole 
Rocker Switches 


Ideal for small appliances 
or controls with limited 
space. 


8600 SERIES 


Single- and Double-Pole 
Rocker Switches 


Used in computers, 
audio, medical, office 
products, instruments 
and appliances. 


8500 SERIES 


Single- and Double-Pole 
Rocker Switches 


Atcolectric 


_ 1/4HP 
150A 


RATINGS: 
{5A 125-250VAC 100C 
1/2HP 125VAC 
10 (6)A 250VAC T100 
6(2)A 250VAC T100 5E4 
75A ___Inrush to EN61058-1 
10A  28VDC 


CIRCUIT: 
8800 SPST On Off 


RATINGS: 
277VAC 65C : 
125VAC 1/2HP 250VAC 
277VAC Models 8601,8602 
125-250VAC 90C 
1/2HP 250VAC Model 8620 
250VAC:T90 Models 8600, 
8650, 8653 
Inrush 

10A 28VDC . 


CIRCUITS: 

Single Double 

Pole Pole 

8600 8650 On Off 

8601 8651 (On) Off 

8602 8652 On _ (Off) 

8610 8660 On On 

8611 8661 (On) On 

8620 - On Off On 

8630 Blank hole plug 

_ 8653 On Off 
8670 On Off On 
8671 (On) Off On 
8672 (On) Off (On) 


= Momentary 


RATINGS: 

15A 277VAC 65C 

125VAC 1/2HP 250VAC 
10 (6)A 250VAC T7125 

Inrush BS1415 

75A —_._ Inrush EN61058-1 

10A 28VDC 


CIRCUITS: 
8500 SPST On 
8550 DPST On 


Two-Color Rocker 
8500X SPST On 
8550X DPST On 


Lighted Model : 
8503 SPST On 
8553 DPST On 


CORPORATION 
For manufacturers’ sales offices, see yellow pages 


EEM 1999 


Lighted 


5.0 (.197) 


On) = Ph 4 (.291) 
5. ; ri 500 Pe Mak 
7.0 

“i (275) 


For Model 8620, overall depth 
from bezel is 23.5 (0.925). 


DOUBLE POLE 
20 19.75 (.778) 
ae 12.45 (.490) 
(.217) 


Theat 


Solder tag 
48x08 


Solder tag 


Short-body version available. 


OOOO CKH@®OOOWG 


6.8-6.9 (.268-.272) 


DIMENSION X 


19.1/19.2 
19.3/19.4 
19.7/19.8 


PANEL THICKNESS 
0.75-1.25 

1.25-2.0 

2.0-3.0 


SINGLE POLE 
— 
PANEL 


THICKNESS DIMEN. X 


0.75-1.25 19.2/19.1 
1.25-2.0 19.4/19.3 
2.0-3.0 19.8/19.7 


DOUBLE POLE 


Y 


PANEL 
THICKNESS — DIMEN. X 


0.75-1.25 19.2/19.1 
1.25-2.0 19.4/19.3 
2.0-3.0 19.8/19.7 


PANEL 
THICKNESS — DIMEN. x 


0.75-1.25 19.2/19.1 
1.25-2.0 19.4/19.3 
2.0-3.0 19.8/19.7 


9001 Canoga Ave., Canoga Park, CA 91304 * (818) 700-1933 


_ TOLL-FREE: (888) 379- 4824 (catalog request only) « 


E-mail: info@arcoswitch.com « http://Awww. arcoswitch. com 


DIMEN. Y 


13.0/12.9 
13.0/12.9 
13.0/12.9 


DIMEN. Y 


21.9/22.0 
21.9/22.0 
21.9/22.0 


DIMEN. Y 


13.0/12.9 
13.0/12.9 
13.0/12.9 


Consult factory for current 
.approval status. 


* FAX: (818) 700-9541 | 
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Atrcolectric ROCKER SWITCHES 


MODEL | OPTIONS/RATINGS DIMENSIONS CUTOUT SIZES 


1300 SERIES | Patines: 2.0 25,3996) Max 


20A 125-250VAC 85C (079) 
ss 7.6 (.299) 


High Inrush Single-Pole 1/2HP 125VAC 1HP 250VAC 
Rocker Switches 20A 125-250VAC 65C 
16 (4)A 250VAC T85 
16 (6)A 250VAC 7125 5E4 
150A Inrush—lEC65 
20A 28VDC 


CIRCUIT: 
1300 SPST On Off 


> 
e Pe (.551-.555) 


PANEL THICKNESS 


0.75-2.5 (0.029-0.098) 
Featuring positive break 
switching to ensure 
reliable isolation when 3x0. Solder tag 
high inrush currents exist. 


1500 SERIES | "AtIncs 2.0 | Hg 


16A = 125-250VAC 85C ; 28.6 
Single-Pole Rocker 1/2HP 125VAC 1HP 250VAC 2-pos. (1.122/ 
Switches 1/4HP 125VAC 1/2HP 250VAC 3-pos. E eis) 1.125) 

16 (4)A 250VAC T85 

20A 28VDC 

HP ratings n/a 1501, 1502, 1511, 1521, 

1522 


CIRCUITS: 
1500 SPST Rao eae oie 
ag Spee (.453/.457) 
1510 SPDT 
1511 SPDT 
1520 SPDT 
1521 SPDT : 
1522 SPDT : : older tag 
Matte finish is standard. A 
wide range of circuits, ( ) = Momentary 


terminals, etc. is PANEL THICKNESS 
available. 0.75-2.5 (0.029-0.098) 


1550 SERIES | Patines 


16A 125-250VAC 85C 

Double-Pole Rocker 1/2HP 125VAC 1HP 250VAC 2-pos. 

Switches 1/4HP 125VAC 1/2HP 250VAC 3-pos. — 
16A 125-250VAC : 22.1/22.2 
16 (4)A 250VAC T85 : BeLOLer) 
20A 28VDC 
HP ratings n/a 1551, 1552, 1561, 1571, 
1572 


CIRCUIT. 22.1/22.2 25.62/25 '4 
1550 DPST (.870/.874) (1.01/1.00) 
1551 DPST 
1552 DPST 
1560 DPDT 
1561 DPDT 
1570 DPDT 


Matte finish is standard. A 1571 DPDT ( eases 
wide range of circuits, 1572 DPDT 


terminals, etc. is Cys Momentary ra . . PANEL THICKNESS 
TE 


available. Splashproof 
versions and covers also 
are available. 


A 0.75-3.3 (0.029-0.130) 
B,L,T  0.75-2.5 (0.029-0.098) 
R 1.00-3.0 (0.039-0.118) 


©O0® ODOAG Wretecsy ewer 


9001 Canoga Ave., Canoga Park, CA 91304 « (818) 700-1933 


7 | ) w 
AArcolectric 
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5100 | SWITCHES | | 5100 


At‘colectric ROCKER SWITCHES 


CORPORATION 


MODEL OPTIONS/RATINGS DIMENSIONS CUTOUT SIZES 
1350 SERIES Bie Bi: 
A (1.071 4 (1.181/ 
1.075) 4185) 


RATINGS: 
20A 125-250VAC 85C 
1/2HP 125VAC 1HP 250VAC 
20A 125-250VAC 


High-Inrush Double- 
Pole Rocker Switches 


~<—_——>| 
22.3/22.4 
16 (4)A 250VAC T85 (878/882) faa bee 


16 (6)A 250VAC 7125 5E4 
150A Inrush IEC65 
20A 28VDC 


CIRCUIT: 
1350 


DPST On Off 


o8'62/26.4 
(.870/.874) (1.01/1.00) 


PANEL THICKNESS 


Cutout size Panel thickness 

A 0.75-3.3 (0.029-0.130) 
B,L 0.75-2.5 (0.029-0.098) 
R 1.00-3.0 (0.039-0.118) 


Matte finish is standard. 
An extensive range of 
terminals, cutout sizes 
and actuator styles is 
available. 


RATINGS: 
15A 125-250VAC 85C 


5500 SERIES 


Twin Lighted or Non- 1/2HP 125VAC 1HP 250VAC 

Lighted Single-Pole 16A 125-250VAC 

Rocker Switches 16 (4)A 250VAC ae 
20A —-28VD0 ('870/.874) 


CIRCUITS: 

Side 1 Side 2 
55005503 On Off On Off 
Lighted 


On = Off 
Lighted 


PANEL THICKNESS 
0.75-3.3 (0.029-0.130) 


55035503 On Off 


Lighted 


Two independent, single- 
pole switches in one 
body. 


AArcotectric | DOOR SWITCHES 


Panel cut-out 


3100 SERIES RATINGS: 29.7 (1.169) 
5A 125-250VAC 12.8 (503) 

Momentary Door 80W 250VAC in-house test to 500K OPS aig er 

Switches 4 
CIRCUITS: 25.3) |([_J)| 6.7 (263) 
3101 SPST Normally open i228) 14.9 (.468) 
3102 SPST Normally closed =f 


3111 SPDT N/O N/C 


48x05 


PANEL THICKNESS § 1.00-2.5 (0.039-0.098) 


OOOO OO@OWE Some 


| a 
Ar colectr, iC 9001 Canoga Ave., Canoga Park, CA 91304 « (818) 700-1933 
a ea Re REI 


TOLL-FREE: (888) 379-4824 (catalog request only) * FAX: (818) 700-9541 
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Arcolectric PUSHBUTTON SWITCHES 


CORPORATION 


| MODEL |. OPTIONS/RATINGS DIMENSIONS | ‘CUTOUT SIZES" ? 


bh» OF 


RATINGS: | 
8300 SERI ES 183A  250VACSP 12A 250VAC DP 
Lighted and Non- 1/2HP 250VAC 
Lighted Pushbutton 1/4HP 125VAC 


Switches 6 (6)A 250VAC 7125 50K OPS 


~ 8(8)A 250VAC T105 50K OPS 


>| 


13.0 


CIRCUIT: 


8300 SPST On Off 

8301 SPST (On) Off DIMENSION x 

8303 SPST On Off* 19.2-19.1 (0.756-0.752) 
8304 SPST (On) Off* 19.4-19.3 (0.764-0.760) 
8350 DPST On Off 19.8-19.7 (0.779-0.776) 
8351 DPST (On) Off 

8353 DPST On Off* DIMENSION Y | 


8354 DPST 
( ) = Momentary 


Off" 13.0-12.9 (0.512-0.508) 
13.0-12.9 (0.512-0.508) 


13.0-12.9 (0.512-0.508) 


48x08 Right angle 4.8 x 0.8 


Custom buttons made to 


*Lighted versions 
order. 


PANEL THICKNESS 


0.75-1.25 (0.029-0.049) 
1.25-2.0 (0.049-0.079) 
2.0-3.0 (0.079-0.118) 


Solder terminal 2.8 x 0.8 


Keyway 


RATINGS: 1.6-1.7 
380 SE R | E =) 15A  — 125-250VAC 65C 
Momentary Pushbutton 1/2HP 125-250VAC 


Snap-Action Switches 15A (2) 250VAC T125 


OPERATING FORCE: 10 oz. (280 g.) 


| 


| 24.8 (.976) 


CIRCUIT: 
2510 SPDT PANEL THICKNESS 
Momentary Two nuts _—2.5 (0.098) 


Normally open 


One nut 4.0 (0.157) 
Normally closed 


_ Additional actuator styles 
available. 


RATINGS: 1.3 (.051) 


15A 125-250VAC 65C 


8500PO 


SERIES 1/4HP 125VAC 1/2HP 250VAC 
10(6)A 250VAC 7100 
Alternate Action 10A 28VDC 
Pushbutton Switches oe 
CIRCUIT: 


8500 SPST On Off 


PANEL THICKNESS MAX: 


Using two nuts 6.5 (0.260) 
Using single nut 9.5 (0.370) 


| TOLL-FREE: (888) 379-4824 (catalog request only) * FAX: (818) 700-9541 
CORPORATION | E-mail: info@arcoswitch.com « http://www.arcoswitch.com 
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5100 SWITCHES 5100 


Arcolectric TOGGLE SWITCHES 


CORPORATION 


MODEL OPTIONS/RATINGS DIMENSIONS CUTOUT SIZES 


1700 SERIES RATINGS: SINGLE POLE 


20A 125-250VAC 85C single pole 
Toggle Switches 16A 125-250VAC double pole 
1/4HP 125VAC 1/2HP 250VAC 3 pos. 
1/2HP = 125VAC 1HP 250VAC 2 pos. 
16 (4) 250VAC 
20A 28VDC 


CIRCUITS: 


Using two nuts 


5 (0. 
1700 SPST On Off Using single nut 5 (0.255) 
1710 SPST On On 
1720 SPST On Off Off 
1721 SPDT (On) Off On 
1722 SPDT (On) Off (On) 

1750 DPST On Off 
1760 DPDT On On 
1770 DPDT On Off On 


( ) = Momentary 


AArcotectric SLIDE SWITCHES 


RATINGS: 


SINGLE POLE 
16A —- 125-250VAC. 65C 
10(1)A 250VAC T85 


DOUBLE POLE 
12A 125-250VAC 65C 
10 (1)A 250VAC T85 


SNAP-IN VERSION (MODELS E, F): 
EI 


RATINGS: 


Panel cut-out 


2000 SERIES 


Snap-in and Two-Hole 
Mounting; Single- and 
Double-Pole; 2 or 3 
positions. 


3 POS Panel cut-out 


2000 SERIES 


Custom-Mounting; 
Single- and Double- 
Pole; up to 5 positions. 


Panel cut-out Panel cut-out 


Fee [___|_#6s 


SINGLE POLE 

16A  125-250VAC 65C 
“6 (1)A  250VAC T85 

10 (1)A 250VAC T85 


DOUBLE POLE 
12A 125-250VAC 65C 
6(1)A  250VAC T85 
10(1)A 250VAC T85 


4 POS 


Panel cut-out Panel cut-out 


peace! - ae 
[dy tes [df 


AARcoLEctRIC 


RATINGS: 


1100 SERIES 


SINGLE POLE 
0.125A 125-250VAC 
0.125A 45VDC 


CIRCUIT: 
1100 SPST On Off 
1100 SPST (On) Of. 


( ) = Momentary 


SOOO SOOWE Sarenrorn 


= 
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HEXSEAL SEALING BOOTS PREVENT 
SWITCH & CIRCUIT BREAKER 
FAILURE! 


UL Recognized Three Performance Levels to Choose From: 
HEXSEALS' E-SEELS' | SNAP-SEELS’ 


Secondary Industrial Grade, Military-Qualified Industrial-Commercial Grade Commercial Grade 
Inner Seal ¢ High tear strength silicone rubber, | * High tear strength silicone ¢ Neoprene rubber 


HEXSEAL® & 
E-SEEL® Silicone 


per ZZ-R-765 rubber ¢ Two-piece design 
¢ Single-piece design ¢ Single-piece design ¢ —65°F to +300°F temp. 
e -94°F to +400°F temp. range ¢ ~80°F to +400°F temp. range range 


¢ QPL-listed versions available waa UL-Recognized HEXSEAL® 
. AL Built-in Trigger & E-SEEL® Transparent 
Protects Against: Silicone Rubber Boot 


e Washdowns « Salt water Self-Sealing 
¢ Oil and grease » Dust and dirt 
Switch ° Corrosion * Fungus ¢ Cleaning solvents 
Housing ° Acids * Ozone « Other harmful environ- 
mental contaminants 


Molded-in 
Mounting Nut 


: Circuit Breaker 
*HE-T & CT Models L— Housing 


COMPLETELY COVERS TOGGLE TOGGLE OF BACK OF PANEL MOUNTED BOOTS- 
Thread sizes from 1/4-40NS - 2B ’ SWITCH PROTRUDES COMPLETELY COVERS TOGGLE 


Toggle 


Armor and RF1/EMI Shielding 1/4-40 NS - 2B to Toggle of switch products version 
Boots A Boots version also available 15/32- 32 NS - 2B also available 
COMPLETELY COVERS — ARMORED SEAL BUTTON OF SWITCH PROTRUDES 
Push button PLUNGER FOR PUSH BUTTON Thread sizes from 7/16 - 32 UN - 2B 
Thread sizes from SWITCHES to 1/2- 32 NS : 2B 
8-40 NS- 2B Thread sizes Used primarily for push-pull 
Boots “A to 5/8 - 24 NEF - 2B 15/32- 32 NS - 2B circuit breakers 
) NON-LOCKING LOCKING RFI/EMI SHIELDING 
Rotary Shaft Thread sizes from Thread sizes from Thread sizes from 
1/4-28NF-2B to 1/4-32NS-2 to 1/4-32NEF-2B to 
Boots ‘A\ 5/8-24NEF-2B 3/8-32NS-2 1/2-82NS-2B 


PUSH BUTTON 
BOOTS 


TOGGLE SWITCH 
BOOTS 


ROTARY SHAFT 
.. SEALS 


SnapSeel" 


Commercial Switch Boots 


Black neoprene boot. Operating temp.: -65° F to +300° F. 
Available in push-button, toggle, and rotary models 


ROCKER SWITCH 


ROCKER SWITCH ROCKER SWITCH 
Rocker SINGLE POLE (LIGHTED) (LIGHTED) 
Height .359" (9.13mm) DOUBLE POLE SINGLE POLE 


Boots ‘AX | Height .297" (7.54mm) Height .297° (7.54mm) 


Indicator & Light e d | S INDICATOR SEAL 


Height .359" (913mm) 
Switch Boots (transparent) SAX 


A gasket rib on the underside 
Circuit Breaker 


of this product makes a com- 
Boots (transparent) TAL 


plete seal against the panel 
Fits most circuit breakers such as Heinemann Elec., 
Texas Inst., Wood Elec., AIRPAX, & Carlingswitch 


LIGHTED PUSH-BUTTON SEAL 


Customized.clear silicone rubber 
covers that provide dust-tight, splash- 
proof protection for LPB switches and 
visual displays. 


SINGLE SWITCH 
HANDLE 


Height sizes from 
7/8" to 1-1/22" 


DOUBLE SWITCH 
HANDLE | 
Height sizes from ©} 
7/8" to 1" a 


TRIPLE SWITCH 
HANDLE 


Height sizes from 
» 7/8" to 1" 


Switch specifiers: Ask for ne , 
Catalog HEX-100 “Revieavnaental Scalia Heats. cornet ssi Baty. 


hax FacBebex & Pater Hnometacs d fox Lizesit & 


44 Honeck Street * Englewood NJ 07631 
Tel: (888) 326-9479 * Fax: (201) 569-4106 | 
Web: www.apmhexseal.com 
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BARAN TEC wc. FVERCWITTH 


Family of Patented Piezo Switches & Keypads 


EVERSWITGH cots to extremes 


Vandal Proof 


POMS MAIO 


eet reene rar araratetererateret 


intrinsically Safe 


Prison Equipment, Phone Systems, Food Processing, Medical Equipment 


SMA, SMF, SMH Family 


RATED VOLTAGE: 0-230V ac/dc 

RATED CURRENT: 0-2 amps 

TEMPERATURE (OPER): -40C to +85C 
{available to +125C} 

TEMPERATURE (STORE): -40C to +125C 

ACTIVATION FORCE: 3-5N (adjustable) 

ACTIVATION TIME: One-shot @ 120mSec 

RESISTANCE “ON”: <10 Ohms 

RESISTANCE “OFF”: >5 Mega Ohms 

MIL STDS: 810C; 202E; 461B; 462 

TOTALLY SEALED: To IP68 

HOUSING MATERIAL: Aluminum, STS, Plastic 

MOUNTING STYLES: Various 

COLORS: Various 

CYCLES: >50,000,000+ 

AVAILABLE: Standard & custom designs 


Swi0319}u] ‘Gulpua, “suoyng 10}eAQI3 


For application support call toll-free 
1(888) 679-4824 
or visit us at: www.BARANTEC.com 


LAP OOO, s PALL ISA MILANI IAI IE 


777 Passaic Ave., Clifton NJ 07012 * PHONE (973) 779-8774 + Fax (973) 779-8768 *Call for details 
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SWITCHES 


5100 


DIP Switches 


TD SERIES SEALED .050" PITCH DIP SWITCHES 


Tape sealed, surface mountable, SPST DIP switches are .098" — Can withstand vapor 
phase and IR soldering to 260°C. Rating: 0.4 VA at 20 V DC. 


C&K Part No. 


TDO4HOSK!I 
TDO6HOSKI 
TDO8HOSKI 
TD10HOSKI 


Body Length 


350 


BP SERIES SIDE ACTUATED DIP SWITCHES 


y © 


SPST DIPS are .315" high. Rating: Carry—-100 mA max. at 50 V DC; Switch-100 mA max. 
at 5 V DC or 25 mA max. at 25 V DC. Contacts: Gold over nickel over phosphor bronze. 
Tape Seal: Metalized polyester. 


No. 
Positions 


Overall 


C&K Part No. Length (In.) 


BPO1KT 1 217 
BPO2KT 2 315 
BPO3KT 3 413 
BPO4KT 4 512 
BPOSKT 5 .610 
BPO6KT 6 ./09 
BPO7KT 7 .807 
BPO8KT 8 .906 
BP10KT 10 1.102 
BP12KT 12 1.299 


BD SERIES SIDE ACTUATED DIP SWITCHES 


A B 


SPST BDXxX is .30" high, SPST BDAV is .38" high. Rating: Carry—100 mA max. at 
50 V DC. Switch—100 mA max. at 5 V DC or 25 mA max. at 25 V DC. Washable design. 
Wiping contacts. Tin-lead terminals. 


No. Overall 
Positions Length (In.) 


C&K Part No. 


BDO1 
BDO2 
BDO3 
BD04 
BDO5 
BDO06 
BDO07 
BDO8 
BDO9 
BD10 
BD12 
BDO2AV 
BDO4AV 
BDO6AV 
BDO8AV 
BD10AV 
BDO2AV2 
BDO4AV2 
BDO6AV2 
BDO8AV2 
BD10AV2 


SOMANSFADANYHYGOMNANTNSON— 
DDDnmnmnnwnwaorrrrrrrrrr>y> 


NK 
¢ COMPONENTS, INC. 


57 Stanley Avenue, Watertown, MA 02472 7 


CD SERIES DIP CODED ROTARY SWITCHES 


8mm square x 4 mm high. Sealed for wave soldering, surface mounting and cleaning 
process. Rating: 0.4 VA max. @ 20 V AC or DC max. Life Expectancy: 10 & 16 pos.: 20,000 
position changes. 8 pos.: 8000 changes. Case, cover and actuator are high temperature 
UL 94V-0 material. MO: flush actuator, L1: extended shaft actuator. To order knob actuator, 
replace “L1” with “K1”. 


C&K Part No. 
CDO8RMOAK BCD C 
CDO8RMOCK | BCD E 
CDO8CMOAK BCD complement Cc 
CDO8CMOCK BCD complement E 
CDO8RLIAK BCD C 
CDO8RL1CK BCD E 
CDO8CL1AK BCD complement Cc 
CDO8CL1CK BCD complement E 
CDO8RMOSK BCD D 
CDO8CMOSK BCD complement D 
CD10RMOAK BCD C 
CD10RMOCK BCD E 
CD10CMOAK BCD complement C 
CD10CMOCK BCD complement E 
CD10RLIAK BCD C 
CD10RL1CK BCD E 
CD10CL1AK BCD complement Cc 
CD10CL1CK BCD complement E 
CD16RMOAK Hexadecimal C 
CD16RMOCK Hexadecimal E 
CD16CMOAK Hexadecimal complement Cc 
CD16CMOCK Hexadecimal complement E 
CD16RL1AK Hexadecimal Cc 
CD16RL1CK Hexadecimal E 
CD16CL1AK Hexadecimal complement Cc 
CD16CL1CK Hexadecimal Complement E 
CD10RMOSK BCD D 
CD10CMOSK BCD complement D 
CD16RMOSK Hexadecimal D 
CD16CMOSK Hexadecimal complement D 


Tape sealed, low profile SPST DIP switches withstand soldering and cleaning processes. 
“SK” models are surface mount. HO: flush actuator. To order extended actuator, replace “HO” 
with “H1”. Rating: 100 mA max. @ 20 V DC for 2000 cycles. Terminals are tin-lead. 


No. . Overall 
Positions Length (In.) 


C&K Part No. 


SD02HOSK 
SDO3HOSK 
SDO4HOSK 
SDO5HOSK 
SDOGHOSK 
SDO7HOSK 
SDO8HOSK 
SDO9HOSK 
SD10HOSK 
SD12HOSK 
SDO2HOK 
SDO3HOK 
SDO4HOK 
SDO5HOK 
SDOGHOK 
SD07HOK 
SDO8HOK 
SDO9HOK 
SD10HOK 
SD12HOK | 


wok, eek —_— A 
DOOCMNATAWN YH FOMNAnNAWN 
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Toggle Switches 


7000 SERIES TOGGLE SWITCHES 


A B Cc D iE 


Q Model Rating: 5 Amps at 120 V AC or 28 V DC; 2 Amps at 250 V AC. B models: 

0.4 VA max. at 20 V AC or DC max. Epoxy seal. Mounting Hole: All except Fig. D: 
.250" (6,35) dia.; Fig D: .469" (11,91) dia. Terminal spacing .185" (4,70) typ. 3 & 4 pole 
models available. 


No. Switch Function | 
C&K Part No. Poles Open-Closed 


7101SYZQE On-None-On A 
7103SYZQE . On-Off-On A 
7105SYZQE Mom-Off-Mom A 
7107SYZQE On-Off-Mom A 
7201SYZQE On-None-On A 
7203SYZQE On-Off-On A 
7205SYZQE Mom-Off-Mom A 
7207SYZQE On-Off-Mom A 
7211SYZQE On-On-On A 
7213SYZQE On-On-Mom A 
7215SYZQE Mom-On-Mom A 
7101P3YZQE On-None-On B 
7103P3YZQE On-Off-On B 
7105P3YZQE_ Mom-Off-Mom B 
7107P3YZQE On-Off-Mom B. 
7201P3YZQE On-None-On B 
7203P3YZQE On-Off-On B 
7101SYCQE On-None-On C 
7103SYCQE On-Off-On C 
7105SYZQE Mom-Off-Mom Cc 
7107SYCQE On-Off-Mom C 
7201SYCQE On-None-On C 
7203SYCQE On-Off-On C 
7205SYCQE Mom-Off-Mom C 
7101MD9ABE On-None-On D 
7103MD9ABE On-Off-On D 
7105MD9ABE Mom-Off-Mom D 
7107MD9ABE On-Off-Mom D 
7201MD9ABE On-None-On D 
7203MD9ABE On-Off-On D 
7101MD9AV2BE On-None-On E 
7103MD9AV2BE On-Off-On E 
7107MD9AV2BE On-Off-On E 
7201MD9AV2BE On-None-On E 
7205MD9AV2BE Mom-Off-Mom E 


T SERIES TINY TOGGLE SWITCHES 


F G H I J 


Figs. F & G Rating: 3 Amps at 120 V AC or 28 V DC—models with ON-NONE-ON function; 
all others 2 Amps at 120 V AC or 28 V DC (UL). Mounting Hole: .195" (4,95) dia. Figs. H, 
| & J Rating: 0.4 VA max. at 20 V AC or DC max. Epoxy seal. Spacing 0.1". Toggle: Brass, 
chrome plated. Case: UL 94V-0. 


C&K Part No. Fig. 
T101SHZQE ~ On-None-On F 
T103SHZQE On-Off-On F 
T105SHZQE Mom-Off-Mom F 
T107SHZQE On-Off-Mom F 
T108SHZQE On-None-Mom F 
T201SHZQE On-None-On F 
T203SHZQE On-Off-On F 
T101SHCQE On-None-On G 
T103SHCQE On-Off-On G 
T105SHCQE Mom-Off-Mom G 
T201SHCQE On-None-On G 
T203SHCQE On-Off-On G 

T101MH9ABE On-None-On H 

T103MH9ABE On-Off-On H 

T105MH9ABE Mom-Off-Mom H 

T107MH9ABE On-Off-Mom H 

T108MH9ABE On-None-Mom H 


GE couronents, ne. 
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T SERIES TINY TOGGLE SWITCHES 


C&K Part No. 


T201MH9ABE On-None-On H 

T203MH9ABE On-Off-On H 

T205MH9ABE Mom-Off-Mom H 
T101MH9SAVBE On-None-On | 
TIO03MH9AVBE On-Off-On | 
TIO5MH9SAVBE Mom-Off-Mom | 
T107MH9AVBE On-Off-Mom | 
TIO8MH9AVBE On-None-Mom ] 
T201MH9AVBE On-None-Off | 
T101MH9V3BE On-None-On J 
T1I03MH9V3BE On-Off-On J 
T201MH9V3BE On-None-Off J 


E SERIES PC-MOUNTED SEALED TOGGLE SWITCHES 


Toggle: Brass, chrome plated with internal o-ring seal. Case & Bushing: UL 94V-0. Rating: 
0.4 VA max. at 20 V AC or DC max. Contacts & Terminals: Copper alloy with gold plate 
over nickel plate, epoxy seal, spacing: .185 (4,70) typ. Switch Support: Brass or steel, 
tin plated. 


C&K Part No. 


E101SD1CBE On-None-On K 
E103SD1CBE On-Off-On K 
E105SD1CBE Mom-Off-Mom K 
E107SD1CBE On-Off-Mom K 
E201SD1CBE Qn-None-On K 
E203SD1CBE On-Off-On K 
E205SD1CBE Mom-Off-Mom K 
E201SD1CBE On-On-On K 
E201SD1CBE Mom-On-Mom K 
E101MD1ABE On-None-On L 
E103MD1ABE On-Off-On L 
E105MD1ABE Mom-Off-Mom L 
E107MD1ABE On-Off-Mom L 
E201MD1ABE On-None-On L 
E101MD1AV2BE On-None-On M 
E103MD1AV2BE On-Off-Mom M 
E105MD1AV2BE On-None-On M 
E107MD1AV2BE On-Off-On M 
E201MD1AV2BE Mom-Off-Mom — M 
E211MD1AV2BE On-On-On M 
E101MD1V3BE On-None-On N 
E201MD1V3BE On-None-On N 


O P 


Rating: 0.4 VA max. at 20 V AC or DC max. Epoxy seal, spacing 0.1" (2,54) typ. 
Toggle: Brass, chrome plated with internal o-ring seal. 


C&K Part No. 


ET01SD1CBE 
ET02SD1CBE 
ET03SD1CBE 
ETO5SD1CBE 
ETO7SD1CBE 
ETO8SD1CBE 
ET21SD1CBE 
ETO1MD1ABE 
ETO3MD1ABE 
ETO5MD1ABE 
ETO7MD1ABE 
ETO8MD1ABE 
ET21MD1ABE 


57 Stanley Avenue, Watertown, MA 02472 


For manufacturers’ sales offices, see yellow pages 


On-None-On 
Off-None-On 
On-Off-On 
Mom-Off-Mom 
On-Off-Mom 
On-None-Mom 
On-None-On 
On-None-On 
On-Off-On 
Mom-Off-Mom 
On-Off-Mom 
On-None-Mom 


On-None-On — 
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ET SERIES SEALED TINY TOGGLE SWITCHES TP SERIES TINY PUSHBUTTON SWITCHES 


| Pp 
A B Cc 
Fig. N Rating: 1 Amp at i20 V AC or 28 V DC. Figs. O, P & Q Rating: 0.4 VA max. at 
Rating: 0.4 VA max. at 20 V AC or DC max. Epoxy seal, Spacing: .100" (2,54) typ. 20 V AC or DC max. Hardware: Nut, locking ring, lockwasher. Mounting Hole: .195" (4,95) 
Toggle: Brass, chrome plated with internal o-ring seal. Mom = momentary. dia. Mom = momentary. 


C&K Part No. Fig. C&K Part No. ig. 
ETO1MD1AVBE On-None-On A TP11SHZQE N 
ETO2MD1AVBE Off-None-On A TP12SHZQE N 
ETO3MD1AVBE On-Off-On A TP21SHZQE N 
ETO1MD1SAKE On-None-On B TP11SH9ABE O 
ETO3MD1SAKE On-Off-On B TP12SH9ABE O 
ETO5MD1SAKE Mom-Off-Mom B TP21SH9ABE O 
ETO7MD1SAKE On-Off-Mom B TP11SH9AVBE P 
ETO1MD1V3BE ) On-None-On Cc TP12SH9AVBE P 
ETO3MD1V3BE On-Off-On C TP21SH9AVBE P 
ETO5MD1V3BE Mom-Off-Mom CG TP11SH9V3BE Q 

TP12SH9V3BE Q 


Housing: .245" (6,22) x .251" (6,38). Rating: 1.0 VA max. at 50 V AC or DC max. 
Models with J, S, or SA options are surface mount. 


No. Actuator 
Poles — Height 


R Ss T U V 
Rating: 0.4 VA max. at 20 V AC or DC max. Epoxy seal, spacing: .100" (2,54) typ. 


C&K Part No. 


KT11BOCM Flush D C&K Part No. 
KT11P2CM 093 (2,36) E ee = 
KT11P3CM 044 (1.12) F 
EP12SD1CBE R 
KT11BOUM Flush G 
EP11SD1ABE S 
KT11P2UM 093 (2,36) G 
EP12SD1ABE S 
KT11P3JM 044 (1.12) G 
EP11SD1AVBE T 
KT11B0SM Flush H 
EP12SD1AVBE T 
KT11P2SM 093 (2,36) H | 
EP11SD1V3BE y 
KT11P3SM 044 (1,12) H 
KT11B0SAM Flush | EP12SD1V3BE U 
EP11SD1SAKE V 


PTS SERIES SUB-MINIATURE TACTILE SWITCHES 8500 SERIES SUBMINIATURE 
PUSHBUTTON SWITCHES 


J K L M ON re) 


Tactile feel switches. SPST normally open momentary. Rating: 50 mA at 12 V DC. W x x 
Mechanical & Electrical Life: 25,000 operations for PTS635S; 100,000 operations 


for PTS645S and PTS645V models; 200,000 operations for PTS125S models. Rating-853X Models: 1 Amp at 120 V AC or 28 V DC (UL). 855X Models: 3 Amps at 


120 V AC or 18 V DC (UL). Mounting Hole—Figs. A & B: .250" (6,35) dia. Figs. C & D: 
Operating | Switch Dimensions _ Actuator 
Force LxWxH Color 


.469" (11,91) dia. () = momentary. 


C&K Part No. 


No. Switch Function 

PTS645SL43 036 ‘ 036 ee: . 69 K C&K Part No. Poles Open-Closed : 
PTS645SL50 .236 x .138 x .169 K 8551MZQE2 Off-(On) WwW 
PTS645SL70 .236 X .236 x .169 K 8531MCQE2 Off-(On) X 
PTS645TL43 .236 X .236 x .169 K 8532MCQE2 Off-(On) X 
PTS645VL31 .295 x .256 x .124 L 8533MCQE2 On-(Off) X 
PTS125SM43 472 x .472 x .169 M 8534MCQE2 On-(Off) X 
PTS125SJM73 472 xX." N 8531TCQE2 Off-(On) ¥ 
PTS125VJM73 524x. O 8551TCQE2 Off-(On) Y 


73, 
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Pushbutton Switches 


8600 SERIES MICROMINIATURE PUSHBUTTON SWITCHES 


we 


A B 


Rating—All Suffix-B Models: 0.4 VA max. at 20 V AC or DC max. All 8632 Suffix 

Q Models: 500 mA at 120 V AC or 28 V DC, 250 mA at 250 V AC (UL). All 8633 Suffix 
Q Models: 250 mA at 120 V AC or 28 V DC, 125 mA at 250 V AC. Mounting Hole: 
.172" (4,37) dia. () = momentary. 


C&K Part No. 


8631ZQD2 
8631ZBD2 
8632ZQD2 
8633ZQE2 
8633ZBE2 
8631CQD2 
8631CBD2 
8632CQD2 
8632CBD2 


DOWUOWrrrr>r> 


E020 SERIES SEALED SNAP-ACTING 
MOMENTARY PUSHBUTTON SWITCHES 


Cc D E F 
EX21 Models—Rating: 0.4 VA max. at 20 V AC or DC max. or 1 Amp at 20 V AC or 


28 V DC. EX25 Models-Rating: 0.4 VA max. at 20 V AC or DC max. Terminal Spacing: 
.185" (4,70) typ. 


C&K Part No. 


E121SD1CGE 
E125SD1CBE 
E221SD1CGE 
E225SD1CBE 
E121SD1A3GE 
E125SD1A3BE 
E121SD1AV2GE 
E125SD1AV2BE 
E221SD1AV2GE 
E121SD1V3GE 
E125SD1V3BE 
E225SD1V3BE 


TAAMAMMMoOVIWINNO 


KN11 


Rating: 1.0VA max. @5-V DC min. SPST normally open, momentary. Body Height: KN11 
- 1.6mm; KNO1 - 1.63mm. Supplied in tape & reel packaging. 


C&K Part No. Operating Force 


Operating Life 


KN11B1FJM 100K cycles 
KN11B1DJM 200K cycles 
KN11B1NJM 100K cycles 
KNO1P1DSAQ 100K cycles 


KNO1P3LSAQ 100K cycles 


CK COMPONENTS, INC. 


57 Stanley Avenue, Watertown, MA 02472 


8020 SERIES SNAP-ACTING MOMENTARY 
PUSHBUTTON SWITCHES 


J K L M N 
8 x 21 Models—Rating: 1 Amp at 120 V AC or 28 V DC or 0.4 VA max. at 20 V AC or DC 
max. 8 x 25 Models—Rating: 0.4 VA max. at 20 V AC or DC max. Epoxy seal. Terminal 
spacing: .185" (4,70) typ. Hardware: Nut, locking ring and lockwasher. Mom = momentary. 


C&K Part No. 


8121SHZGE 
8125SHZBE 
8221SHZGE 
8225SHZBE 
8321SHZGE 
8325SHZBE 
8421SHZGE 
8425SHZBE 
8121J81ZGE22 
8125J81ZBE22 
8221J81ZGE22 
8225J81ZBE22 
8125J82ZBE22 
8121J85ZGE223 
8121SD9AGE 
8221SD9AGE 
8125SD8ABE 
8125SD9ABE 


8060 SERIES PANEL MOUNTED SNAP-ACTING 
MOMENTARY PUSHBUTTON SWITCHES 


22222070 KKAKXAKACCOCCCOe 


R Ss T 
Rating: 0.4 VA max. at 20 V AC or DC max. or 6 Amps at 120 V AC or 28 V DC; 
3 Amps at 250 V AC (UL/CSA). Terminal spacing: .185" (4,70) typ. Mom = momentary. 


C&K Part No. 


8161SHZGE 
8168SHZGE 
8261SHZGE 
8161J81ZGE22 
8168J81ZGE22 
8261J81ZGE22 
8161J82ZGE22 
8168J82ZGE22 
8261 J82ZGE22 
8161J86ZGE223 
8168J86ZGE223 


8060 SERIES PC MOUNTED ALTERNATE ACTION 
MOMENTARY PUSHBUTTON SWITCHES 


Rating: 0.4 VA max. at 20 V AC or DC max. Epoxy seal. Terminal spacing: .185" (4,70) typ. 


No. Switch Function 
Poles Open-Closed 


No. Switch Function 
Poles Open-Closed 


mDmuoooOVVVYVOOO 


C&K Part No. 


8161SH9ABE 
8168SH9ABE 
8261SH9ABE 
8161SH9OV3BE 
8168SH9V3BE 
8261SH9OV3BE 


AAHANNN 


Tel: (800) 635-5936 


Fax: (617) 926-6846 
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Pushbutton Switches 


RACON 8mm/12mm SHORT TRAVEL KEYSWITCHES _ 


A | 8B | 
High quality, long life momentary SPST PCB mounted keyswitches are solder-proof and 


washer-proof. Operating Life: 1,000,000 cycles minimum. Keyswitches are rated at 42 
V AC or DC and 100 mA. Actuator Height: 5mm. Other actuator heights available. 


C&K Part No. Terminal Style | 


1.14100.001 Outward terminals, 8mm square A 
1.14100.002 Inward terminals, 8mm square A 
1.14100.003 . SMD terminals, 8mm square A 
1.14001.001 Outward terminals, 12mm square B 
1.14001.002 Inward terminals, 12mm square B 
1.14001 .003 B 


SMD terminals, 12mm square 


RACON 12mm VERTICAL KEYSWITCHES 


High quality, long life, PCB mounted keyswitch. Operating Life: Minimum 1 million cycles. 
Operating Temperature: —40°C to +80°C. Rating: 42 V AC or DC and 100 mA. 


C&K Part No. 


1.14001.005 
1.14001.015 


. Terminal Style 


Right angle, through hole 
Right angle, through hole 


RF 15/19 SHORT TRAVEL KEYSWITCHES 


C D 
High quality, long life momentary SPST PCB mounted keyswitches available in 15mm 
square and 19mm square. Switches are non-illuminated. Operating Life: 1,000,000 cycles 
minimum. Operating Temperature: —25°C to 70°C. Gold contacts are rated to 42 V and 100 


mA AC/DC, minimum power 15 W. Actuator Height: 9.7mm. Other actuator heights and 
spot- or full-illumination available. 


C&K Part No. Terminal Style 


3.14100.001 Gold contacts, 15mm square 
3.14100.006 Silver contacts, 15mm square 
3.14001.001 Gold contacts, 19mm square 
3.14001 .006 Silver contacts, 19mm square 


0U0N0 


__ -LUMOTAST® 25 EMERGENCY STOP SWITCH 


ot 


Low profile, emergency stop pushbutton for low power applications. 25 V AC or DC 1 Amp. 
Operating Life: 1.5 x 104 operations. Operating Temperature: —25°C to +70°C. 


Cak PartNo. [Function 
1.15154.006/0301 Push off, pull on, SPST, red button 


Terminal Style 


Gold contacts 


ACCESSORIES 
5.00645.036 PCB socket 
5.92025.368 Multiple contact socket 
5.37700.124 Flat cable, 4-pin wire, 1 meter length 


alt COMPONENTS, INC. 


57 Stanley Avenue, Watertown, MA 02472 


LUMOTAST® 25 SERIES SWITCHES. 


SPST N.O. momentary switch function with snap-acting contacts, meets IP65 protection 
standard. Fits standard .638 (16,2) mounting hole dia. Bezel Color: black. Terminations 
accept 4 contact plug-in socket with crimp-on cable. Rating: 100 mA at 28 V AC or DC. 
Electrical Life: 1,000,000 operations min. illuminated. Operating Temperature: —25°C 
to °C. Lamp: T 1 incandescent. Housing: Polymide. Other keycap colors, and LED lamps 
also available. 


C&K Part No. DESCRIPTION 


1.15150.506 Square, momentary, SPST N.O.., flush lens 
1.15150.606 Square, momentary, SPST N.O., protruding lens 
1.15150.706 ‘Square, momentary, SPST N.O., protruding collar 


LENS. 


5.49077.011/1002 | Colorless flush lens, protruding collar 
5.49077.011/1306 Red flush lens, protruding collar 
5.49077.011/1505 Green flush lens, protruding collar 
5.49077.012/1002 Colorless protruding lens 
5,49077.012/1306 Red protruding lens 


5.49077.012/1505 Green protruding lens 


LAMPS 


1.90142.001 
1.90180.474 
1.90180.475 


6 Volts 
12 Volts 
28 Volts 


LUMOTAST® 3 SERIES SWITCHES 


High quality, SPDT illuminated momentary and maintained pushbutton switches, meets 
IP65 protection standard and are VDE approved. Fit .638 (16,2) mounting hole dia., 
threaded mounting ring included. Three bezel styles available. Color: Black. Cross point 
double break contacts. Rating: 4 Amps at 250 V AC. Electrical Life: 104 operations min. 
Operating Temperature: 25C to 55C. Lamp: T 1 3/4 incandescent. Housing: Polymide, 
with solder terminals. For complete assembly, order switch body, keycap and lamp 
separately below. Other terminal styles, keycap colors, and LED lamps available. 


C&K Part No. Function. 
1.15140.005 Round, momentary, SPDT 
1.15140.001 Square, momentary, SPDT 
1.15140.009 Rectangular, momentary, SPDT 
1.15140.007 Round, maintained, SPDT 
1.15140.003 Square, maintained, SPDT 
1.15140.011 Rectangular, maintained, SPDT 

KEYCAPS 
5.49275.085/1002 Keycap, round, colorless 
5.49275.085/1307 Keycap, round, red 
5.49275.085/1403 Keycap, round, yellow 
5.49275.085/1505 Keycap, round, green 
5,49275.085/1606 Keycap, round, blue 
5.49275.084/1002 Keycap, square, colorless 
5.49275.084/1307 Keycap, square, red 
5.49275.084/1403 Keycap, square, yellow 
5.49275.084/1505 Keycap, square, green 
5.49275.084/1606 Keycap, square, blue 
5.49275.086/1002 Keycap, rectangular, colorless 
5.49275.086/1307 Keycap, rectangular, red 
5.49275.086/1403 Keycap, rectangular, yellow 
5.49275.086/1505 Keycap, rectangular, green 
5.49275.086/1606 Keycap, rectangular, blue 
T 13/4 LAMPS 

1.90133.001 6.3V Incandescent 

1.90133.002 12/14V Incandescent 

1.90133.003 


24/28V Incandescent 
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Rocker Switches 


CA SERIES SNAP-IN ILLUMINATED 
POWER ROCKER SWITCHES 


A B 


Rating: 15 Amps at 125 V AC or 28 V DC; 10 Amps at 250 V AC; 1/4 HP at 125 V AC or 
250 V AC (UL/CSA). Lamp: 125 V neon. Mounting Hole: 1.102“ (28,00) x .866" (22,00). 


No. Actuator | Housing 
Poles Color Color 


Red 


C&K Part No. 


CA04J137207Q 
CA04J137107Q 
CA24J137207Q 
CA24J137107Q 


nonwr> 


D SERIES MINIATURE POWER ROCKER SWITCHES 


Cc D E 


Rating: D10X and D20X Models: 4 Amps at 125 V AC, 2 Amps at 250 V AC (UL/CSA); 
4(2) Amps at 125 V AC, 2(1) Amps at 250 V AC, T85 (VDE). D50X & D60X Models: 10 Amps 
at 125 V AC, 5 Amps at 250 V AC (UL/CSA); 10(6) Amps at 125 V AC, 5(3) Amps at 250 
V AC, T85 (VDE). Terminals: 187“ x .031“ (4,75 x 0,79) quick connect or right angle PC with 
.277* (7,04) spacing. 


C&K Part No. 
Rating at 125, 
250 V AC 


D101J12S215PQF On-None-On C 
D103J12S215PQF On-Off-On Cc 
D105J12S215PQF Mom-Off-Mom C 
D108J12S215PQF On-None-Mom C 
D501J12S215PQF On-None-On C 
D503J12S215PQF On-Off-On C 
D508J12S215PQF On-None-Mom C 
D201J12S215PQF On-None-On D 
D203J12S215PQF On-Off-On D 
D601J12S215PQF On-None-On D 
D603J12S215PQF On-Off-On D 
D101J12S2APQF On-None-On E 
D101J12S2APQF On-Off-On E 


DF SERIES POWER ROCKER SWITCHES 


F G 


Rating: 16 Amps at 125 V AC (UL/CSA); 16(2)/250—1T100, TUV. Actuator: Nylon, black or 
gray, with on-off markings. Housing: Nylon, black. Movable Contacts: Fine silver, silver 
plated. Mounting Hole: 1.029" (26,14) x .483" (12,68) for .073" (1,85) thick panel. 


Actuator 
No. Poles Color 
DF62J12S215PQF DPST Black 
DF62J12S2APQF DPST Black 
CK 
COMPONENTS, INC. 


C&K Part No. 


57 Stanley Avenue, Watertown, MA 02472 


7000 SERIES SNAP-IN ROCKER SWITCHES 


Rating: 5 Amps at 120 V AC or 28 V DC; 2 Amps at 250 V AC. Epoxy seal. Mounting Hole: 
500“ (12,70) x .600" (15,24). 


Switch 
Function 


On-None-On 


C&K Part No. 
7101J351ZQE22 


7103J51ZQE22 On-Off-On 
7105J51ZQE22 Mom-Off-Mom 
7107J51ZQE22 On-Off-Mom 
7108J51ZQE22 On-None-Mom 
7201J51ZQE22 On-None-On 
7203J51ZQE22 On-Off-On 
7205J51ZQE22 Mom-Off-Mom 
7207J51ZQE22 On-Off-Mom 


7208J51ZQE22 On-None-Mom 


7000 SERIES PANEL-MOUNTED ROCKER SWITCHES 


Rating: 5 Amps at 120 V AC or 28 V DC; 2 Amps at 250 V AC. Epoxy seal. Mounting Hole: 
.937* (23,80). 


Switch 


C&K Part No. Function 


7101J1ZQE2 On-None-On 
7103J1ZQE2 On-Off-On 
7105J1ZQE2 Mom-Off-Mom 
7107J1ZQE2 On-Off-Mom 
7201J1ZQE2 On-None-On 
7203J1ZQE2 On-Off-On 
7205J1ZQE2 Mom-Off-Mom 
7207J1ZQE2 On-Off-Mom 


5) 
Rating: 0.4 VA max. at 20 V AC or DC max. Epoxy seal, PC mount, terminal spacing: .185* 
(4,70) typ. Switch Support: Brass or steel, tin plated. 


Switch 
Function 


On-None-On 


C&K Part No. 
E101J1V3BE2 


E103J1V3BE2 On-Off-On 
E105J1V3BE2 Mom-Off-Mom 
E107J1V3BE2 On-Off-Mom 
E201J1V3BE2 On-None-On 
E203J1V3BE2 On-Off-On 
E301J1V3BE2 On-None-On 


E303J1V3BE2 On-Off-On 


E SERIES PC-MOUNTED SEALED 
ROCKER AND LEVER HANDLE SWITCHES 


H 


Internal o-ring seal. Rating: 0.4 VA max. at 20 V AC or DC max. Epoxy seal. Terminal 
spacing: .185* (4,70) typ. 


C&K Part No. 


E101J1ABE2 On-None-On H 
E103J1ABE2 On-Off-On H 
E105J1ABE2 Mom-Off-Mom H 
E107J1ABE2 On-Off-Mom H 
E201J1ABE2 On-None-On H 
E101J1AV2BE2 On-None-On | 
E103J1AV2BE2 On-Off-On | 
E105J1AV2BE2 Mom-Off-Mom | 
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Rotary, Slide & Snap-Acting Switches 


A SERIES ROTARY SWITCH 


Housing dia.: 1.031" (26,19). Rating: Carry-5 Amps continuous. Switch— 250 mA max. at 
125 V AC or DC; 150 mA at 250 V AC or DC. Hardware: Nut, lockwasher, stop ring. 


No. No. 
Poles Positions 


C&K Part No. 


A11215RNZQ 
A20615RNZQ 
A30415RNZQ 
A40315RNZQ 
A11215RNCQ 
A20615RNCQ 
A30415RNCQ 
A40315RNCQ 


L SERIES MINIATURE SLIDE SWITCHES 


BDwDUnWUrrr>Y> 


C D E 


Rating: 4 Amps at 125 V AC or 28 V DC, 2 Amps at 250 V AC, 0.5 Amp at 125 V DC 
(UL/CSA). Housing Length: .760* (19,30). 


No. 
Poles 


SPDT 


C&K Part No. 


L102021ML04Q 
L202011MS02Q. DPDT 
L212132MV02Q DPDT-MOM 


POWER AND VOLTAGE-SELECT SLIDE SWITCHES 


F G H I 


Fig. F-black, Fig. G, H & |-red. Rating: 10.1 Amps at 125 V AC, 5 Amps at 250 V AC (UL/ 
CSA): 2.0 (0,5) Amps at 250 V AC. T85 (VDE). Mounting Hole Spacing: 1.338" (34,00). 


No. Actuator 
Poles Marking 
230/115 
None 


230/115 
230/115 


C&K Part No. 


V80212SS05Q 
V80201SS05Q 
V80212MS02Q 
V80212MA08Q 


SERIES SLIDE SWITCHES 


: of. 


J K 
Rating: 6 Amps at 125 V AC or 28 V DC. 6 Amps at 250 V AC, 1 Amp at 125 V DC (UL/CSA). 
Mounting Hole Spacing: 1.125* (28,58). 


C&K Part No. 


$102031SS03Q J 
$102031MS02Q K 
$202031SS03Q J 
$202031MS02Q K 


74 § 
at COMPONENTS, INC. 


57 Stanley Avenue, Watertown, MA 02472 


1000 SERIES SLIDE SWITCHES 


L M N O 
Housing length: .500" (12,70). Rating: B models: 0.4 VA max. at 20 V AC or DC max. 
Q models: 6 Amps at 120 V AC or 28 V DC, 3 Amps at 250 V AC. 


C&K Part No. 


1101M1S3ZQE2 On-None-On 
1101M2S3ABE2 On-None-On — 
1101M2S3AV2BE2 On-None-On 
1101M2S3CBE2 On-None-On 
1101M2S3CQE2 On-None-On 
1103M2S3CBE2 On-Off-On 


1103M2S3CQE2 On-Off-On 


Rating: 15 Amps at 125 & 250 V AC; 3/4 HP at 125 V AC, 1 1/2 HP at 250 V AC; 

SPDT. Contacts are fine silver with .250" (6,35) quick-connect terminals. Mounting holes 
will accept pins or screws of .139" (3,53) dia. max. on 1.000" (25,40) centers . Contact 
separation is .020" (0,51). 


Operate Release 
Force Force 
(ounces) (ounces) 
ASKHC2P04AC 20 max 


Pushbutton : 3 min. 
ASKHC2L04AC Integral leaf 12 max. 1 min. 


R Ss 
SPDT function. Rating: 1 Amp at 125 V AC or 30 V DC. UL recognized, CSA certified, 
VDE approved. Contacts: gold over copper alloy, with solder lug terminals. Mounting holes 
.068" (2,25) dia. on .375" (9,53) centers. 


Operate 
Force 
C&K Part No. (grams) Pretravel 
LCGGX1POOEC | Pin plunger 142 .03" (0,76) 
LCGGX1T10EC Standard lever 48 .14" (3,56) 


T U V 


Rating: 10 Amps at 125 & 250 V AC; 1/2 HP at 125 & 250 V AC; 1/2 Amp at 125 V DC; 
1/4 Amp at250 V DC. Mechanical Life: 1,000,000 cycles typ. Operating Temperature: 
~67°F to +302°F (-55°C to 150°C). Housing: Thermoplastic or general purpose phenolic 
(UL 94v-0). Actuator: Thermoplastic (UL 94V-0). Movable and Stationary Contacts: 
fine silver. Terminals: Brass CDA alloy C26000. 


Operate 
Force 
C&K Part No. (grams) Pretravel 
TMCGD6SP0040C Pin plunger 75 056" (1,42) 
TMCGD6ST1440C Simulated roller 75 .140" (3,56) 
TMCGD6SA1040C Lever roller 75 .070" (1,78) 
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FELL 

Wi 
HM OY, 
HL UU 


Phoenix, Arizona 
2425 South 21st St. 
Phoenix, AZ 85034 

T (602) 267-1111 
Fax: (602) 267-7070 


Northern California 
1026 6th Ave. 

Oakland, CA 94606 

@ (510) 835-1500 
Fax: (510) 835-0398 


Southern California 
1301 Olympic Bivd. 
Santa Monica, CA 90404 
@ (310) 452-1229 
Fax: (310) 399-8600 


“Get It Faster From Master” 


CABINETS 
BUD 
Hammond 


CAPACITORS 


Surge 


Sur 

4 ERS 

Airpax 

Fuji 

Heinemann / Eaton 

Idec 

Master Electronics 

Siemens / Potter & Brumfield 
Siemens Energy & Automation 
Wieland 


es a [ORS 


Witty 
MUM ET ay Mitt bi 


Yount 
ne yy 
Amphenof,, 
Curtis 7 
Custom Gonnector 


FILTERS 


Curtis 


FUSES 
Bussmann 
Ferraz 
Littelfuse 
USD 


INDICATOR 
LAMPS & LED’S 
IDI 

JKL 

Ledtronics 

Lighting Components 
Lumex 

Sylvania 


HEAT SINKS 


Wakefield 


PHOTO & PROX 


Agastat 
Electro 
Idec 


RELAYS 
Aleph International 
Allied Controls 
American Zettler 
Aromat / NIAS 
AT&T 

C.P. Clare 
Communications Inst. (C11) 
Coto 

Crydom Controls 
Deltrol 

Elec-Trol 

Fuji 

Genicom 

Gentron 

Gordos 

Guardian 

Hamlin 

Idec 

Line Electric 


SWITCHES. 
Apem 

Aromat / NAIS 
Augat/Alco 

Bourns 

C&K 

Cherry 
Cutler-Hammer / Eaton 
EECO / Transico 
Electro-Mech 

Fuji 

Idec 

McGill 

Microswitch 
Omron 

Oslo 

RAFI / C&K 
Siemens Energy & Automation 
Switchcraft gm, 
Tschudin & Hgid 
Unimax / Cak, 


MASTER DISTRIBUTORS 


Kings Connectors 
Master£lectronics 
Pandui if 


Omron 
Opto Switch 


Siemens / Rie : Baton 
Schrack ae ¥ Dormeyer 4” 
Siemens Energy & Autornifation Idec yf 


Louisville, Kentucky 
842 South 7th St. 
Louisville, KY 40203 

@ (502) 568-8888 
Fax: (502) 589-9829 


Northwest 

12506 130th Lane NE 
Kirkland, WA 98034 
@ (425) 821-5454 


Fax: (425) 821-2929 


Austin, Texas 
19701 Dessau Rad., 
Austin, TX 78753 
@ (512) 491-0101 

Fax: (512) 491-0111 


#204 


Miami, Florida 
4028 NW 25th St. 
Miami, FL 33142 

@ (305) 871-0071 
Fax: (305) 871-0072 
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Pomona 
Siemeris / Potter & Brumfield 
Precicdgjact 


rr 
Vernitro Beau 
Wieland %, 


Sean 


Deltrol 


) “tags 


Skan-A-Matic 


PLC’s 
Fuji 

Idec 
Omron 


POTS & 
RESISTORS 


Bourns 


Fuji aa Carta, 


Furnas 
Siemens Energy & Automation 


COUNTERS 
ATC 

Curtis Instruments 
Hecon 

IvVO 

Kessler-Ellis 
Master Electronics 
Omron 

Redington 
Sodeco/Maxmar 


DIODES 


International Rectifier 
Surge 


FANS 
Aromat / NIAS 
ETRI 

EBM / Papst 
U.S. Toyo 
Qualtek 


MEC 
Ohmite 
Surge 


SOLENOIDS ~% 
Deltrol 

Dormeyer 

Guardian 


TERMINAL 
BLOCKS 
Auguat / RDI 

T&B / Buchanan 
Curtis 

Kulka / Marathon 
Magnum / USD 
Marco 

Riacon / RIA 
Siemens Energy & Automation 
USD 
Vernitron-Beau 


Weidmuller 
Wieland 


Fluke 


Sigma 

Solid State Optronics 
Struthers-Dunn 
Takamisawa 
Teledyne 

Theta-J 

Triridge 

Wieland 


EGUIPME EN 
Biddle oo 
‘My 
impson Electric 


Y Triplett 


Tektronix 


TIMERS 


Agastat 

Amperite 
Aromat / NIAS 
ATC 

Bourns 

Crouzet 

Curtis Instruments 
Guardian 

Idec 

Industrial Timer 
Magnecraft / MSD 
Master Electronics 
Midtex 

Omron 

Siemens / Potter & Brumfield 
Syrelec 
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Omron mt 

Power One 

Siemens Energy & Automation 
SL Waber 

Sola 

Stancor 

Superior 

Tamura 

Tépaz 


al _ Triad 


“Privwite 
WIRE, Wi WIRING 
S & 


HA GES fe 
Alpha 

Arrow Hart / Cooper 
Belden 

Birtcher 

Buchanan 
Commscope 
Crouse-Hinds 
Harvey Hubbell 
H.H. Smith 

Insultab 

Manhattan 

Panduit 

Pomona 

Thomas & Betts 
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5100 SWITCHES 9100 


Cole Instrument: 
our Source 


1150 Series 3600 MIL-S-3786/ 4 _ 3600 MIL-S-3786/4 1250 Series: the 
.320 dia. with _ with solder _ with screw type smallest in Cole's family 
_ termination 


.125 dia. shaft : termination 


3900 MIL-S-3786/39 _ 1800 Encoded _ 1800 MIL-S-3786/20 3900 MIL-S-3786/13, 


with PC terminals : _ with .125 and .250 dia. 39,41 keylock with PC 


and solder 
| terminals 


Special with 
add-a-pot 
features 


1830-MIL-S-3786/35 with value added feature 
and .250 dia. special shaft 


sf! 


MIL-S-3786 is the guiding principle of our COLE INSTRUMENT IS ONE OF THE 


rotary switch design engineering group. LAST MANUFACTURERS IN THE 
COLE gives you a complete choice of 

MIL-S-3786 certified configurations; INDUSTRY WITH THE DESIRE AND 
/4,/13,/20,/35,/39,/41.An integrated fami: 9 @@e@ 9 PROVEN ABILITY TO DESIGN SPE- 
ly of miniature precision rotary switches ert IS/9®%, CIALS THAT MEET CUSTOMER'S 


with common, state-of-the-art features @ Nt @ NEEDS. 
that others are trying to catch up with © COLE-~® 


| S~ G ®@ 
e FLUX CONTAMINANT PROOF .. Oe e? if your system requires MIL spec 
e IMMERSIBLE; WASHABLE Secet f ith additi 
ee performance with additional 
e EMI/RFI PROTECTED : ; ; 
¢ PRETINNED TERMINALS, MEET THE special features, COLE 
REQUIREMENTS OF MIL-STD-2000, PER Instrument is here specifically 
MIL-STD-202, METHOD 208 -_ for you. 
e HIGH, LOW LEVEL AND DRY 
CIRCUIT SWITCHING 


Make COLE Your Source For Precision Rotary Switches Designed To Meet Your Needs 


COLE ONES CORP. * 2650 South Croddy Way « Santa Ana ¢ CA 92704 « Phone: (714) 556-3100 * FAX: (714) 241-9061 
Web Site: http://www.cole-switches.com ¢ E-Mail: switch @ earthlink.net 
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Mm 


Cole Will Desi 
Custom Switc 


For 
Industry 


JETTISON SWITCH: | KEY LOCK ROTARY SWITCHES For 
Used in Military Aircraft-It Incorporates Critical High Security Use 
features Of A Rotary And A Pushbutton 


WE ALSO SERVE The MEDICAL, INSTRUMENT SERIES 


RIAL. MA ROTARY SWITCHES _ - - 
pects CHINE TOOL, Used In Test Equipment Where Reliable High 


AEROSPACE, and ELECTRICAL Performance 
INDUSTRIES _ Is Needed. 


Make COLE Your Source For Precision Rotary Switches Designed To Meet Your Needs 


COLE INSTRUMENT, CORP. ¢ 2650 South Croddy Way « Santa Ana * CA 92704 « Phone: (714) 556-3100 © FAX: (714) 241-9061 
Web Site: http://www.cole-switches.com ¢ E-Mail: switch @ earthlink.net 
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| ~ Comus International 
MERCURY SWITCHES §=— 35.08 
| Nutley, N.J. 07110 
PHN: 1-800-352-6687 
FAX: 1-800-782-6687 


Mercury and Non-Mercury 
Switches and Sensors 


Glass Switches. 


Max. . 
Part.No. | Dimensions Operate AC Ratings ee) - DC Ratings (Amps) Mount 
L D Angle 30V 115V 30V 120V 250V- Clip# 
CA20-0 0.5 16 10° .25 1 5 0.1 .07 .03 1A _ ey 
CA22-0 0.9 .18 fad 3 a 05 0.1 .O7 .03 1A —<+ __} Dia. 
CB51-0 1.0 32 2° 3 1 0.5 1.5 0.7 3 3BH oe \ 
*CH04-0 1.6 35 2° 1 0.2 0.1 0.2 15 .05 3BH 
CK30-0 2.2 45 28°-32° 20 10 5 12 8 3 7KF L 
CL52-0 2.6 .60 3° 20 10 5 12 8 3 OL 
*SPDT 
Metal Switches 
Max. 
Operate AC Ratings (Amps) DC Ratings (Amps) Mount 
~ Part No. Ax Bx C_ Fig. Angle 30V 115V 230V 30V 120V 250V Clip# Fig. 1 a 
CM100-0 38 .32 82 ~~ 1 10° 2 1 0.75 0.7 05 0.2 3BH =, esti 
CM225-0 .56 .32 1.2 1 20°-30° 4 2 1.5 1.7 1 0.4 3BH a A aa _] 
CM1000-0 1.25 .44 1.5 2 10° 20 10 5 8 5 3 T59 | Cc 
CM1300-0 40 .19 .88 1 10° 1 05 0.3 05 02 0.1 1A Fig. 2 iz oa 
CM1320-0 .40 .19 1.0 1 10° - 0.5 0.25 0.2 0.5 0.2 0.1 1A (2 Leads) b| iB 


CM1800-1 .28 .18  .40 0.2 0.1 0.08 0.1 .07 .03 1A A | 


**No angle specified - motion and vibration sensor Cc 


Encapsulated Switches (Protected by a Sealed Plastic Housing Against Physical Abuse) 


Max. | 
Operate AC Ratings (Amps) DC Rating (Amps) 
Part No. Angle A x B 30V 115V 30V -120V Epoxy Sealed Housing 


CM210-70 15° 13 0.5 4 2 17... 7100 i | 
CM1000-70 10° 18 0.55 20 10 8 5 a | Re 
CM1320-70 10° 0.9 0.3 05 0.25 05 02 | 


CM1320-90 10° 1.9 0.48 0.5 0.25 0.5 0.2 Tha —| 
7 CM1320-90 


Tip-Over Switches (Omnidirectional) - To Sense Tilting or Tip-Over in Any Direction 


Operate Dimensions AC Ratings (Amps) DC Rating (Amps) 
Part No. Angle Ax B x C Fig. 30V 115V 30V 120V 
CM1370-1 NO 50°-70° 40 3 .23 1.0 1 5 25 . 0.5 0.2 | 
CM1445-0 NO 35°-55° 38 37 ~=© 81 1 2 1 0.7 0.5 
CM1535-0 NC 25°-45° AQ 77 ~~ 74 2 30 12.5 7 
2 


; 15 8 FT co =e 
CM1725-0 NC 15°-35° 42 60  .66 2 1.5 1.0 0.6 A ene i C 
*™*CM4150-1 4° (Typ) 42 93 65 2 1 1 1.0 0.6 | } { 
** (1) Four N.O. contacts that close depending on direction of tilt. pagel B 


Fig. 1 Fig. 2 


Also Available As Encapsulated Switch. 


Contact Our Sales Department for Information on These New Products 


¢ Non Mercury Sensors for motion/vibration sensing. 

¢ Magnet Proximity Sensors with Reed Switch contacts. 

¢ Reed Switches in a wide range of sizes, ratings; Form A and C dry and mercury wet contacts. 
¢ Position Sensors with Potentiometer Output. 
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AMERICA 


SWITCHES & RELAYS GUNTHER 


263 Hillside Avenue 


An Authorized Distributor Nutley, N.J. 07110 
— For — PHN: 1-800-352-6687 
O Kl Reed Switches and Reed Relays FAX: 1-800-782-6687 
Reed Switches 
Part. No. 213 211 219 225 2210 2210V 551 1025 3336 1917 
Contact Form | A 6A A A A A C Wetted CC C. 
Switching Capacity W/VA 1.0 1.0 10 10 50 100 3 50 20 60 
Switching Voltage VAC 24 24 100 100 150 200 30 350 150 400 
Switching Current A 0.1 0.1 0.5 2 2.5 2.5 5 1 1 1 
Contact Resistance = mOhm 150 ~——«1150 100 80 100 80 80 50 100 100 
“TotalLength = mm 36 36 44 44 56 55 56 54. 2~—«i“‘<‘«é*C_ O“!!”*~*~COOOC~™~” 
Glass Length mm 7 10 12 16 21 21 14 13.2 14 36 
Glass Diameter mm 1.8 1.8 2.0 2.8 2.75 2.75 2.5 2.5 2.3 5.6 
Features Ultra Miniature Miniature Low Medium High Small Low 20W 60W 
Miniature Rating Rating Cost Power Power C _ Resistance C C 


High Voltage Reed Relays AVAILABLE WITH 5V, 12V, or 24VDC colLs 


Style No. 1270 1272 1274 5272 4270 
Contact Form 1A 2A 4A 1A+1B 1B 
Switching Voltage VDC (RANGE) — 1,500 - 10,000 1,500 - 10,000 1,500 - 10,000 1,500 - 10,000 1,500 - 10,000 
Dielectric Strength VDC (RANGE) 3,000 - 14,000 3,000 - 14,000 3,000 - 14,000 3,000 - 14,000 3,000 - 14,000 
Switching Capacity W (RANGE) 30 - 50 30 - 50 30 - 50 30 - 50 30 - 50 
Switching Current A (RANGE) 123 1-3 a 1-3 1-3 
Dimensions mm 68 x 21 x 21 68 x 21 x 21 75 x 48 x 21 75 x 48 x 21 68 x 21 x 21 
~ Price Range (1-24 Pcs.) $14.40 - $26.70 $17.40 - $35.20 $49 - $85 $41 - $54 $16 - $33 


CALL FOR ADDITIONAL SPECIFICATIONS AND QUOTATIONS 


Reed Relays 
Industry Standards DIP and SIP Types 
COILS: 5- 12 - 24VDC CONTACTS: 1A, 2A, 1C, Mercury Wetted 
Large Selection in Stock 
Call 1-800-352-6687 For Specifications and Quotation 
Proximity Switches MAGNET OPERATED POSITION SENSORS 


Various Sizes & Shapes 


oe FORM A, B, AND C CONTACTS | 
CYLINDRICAL 


ULTRA-MINIATURE SIZE Custom Design Requirements are Welcomed 
PCB MOUNTING 


PCPS OCOEEHSEHOCOHHSE HH EOE OOOO ESEHOESEOEH DE OOOHEESOOEHEEH HEHEHE EOEOOOHHEESEESHOOLOHESOHHH HOOT OHEOE SHOE ROSS OOSESEEEEOOEOC EEO ES OOSS 


Smallest Size §—-0..10 INCH DIAMETER 
# PRA 30/10 0.48 INCH LONG 


POC OOSOESEERESOOS OHHH SE OHOSEOOEH ESSE ETOH OH HOOOHHEEEEEH HEHE ESO RESEOEHERETHHSOOHTH OOH ESOS HESESE EO TOHFOSOSOOCOSEOESESESEHEEEEEESS 


ACTUAL SIZE 


ee 6 F010 dia. 


—} 0.5” long r= 


Products and specifications subject to change without notice. 
Consult Us for application assistance. 


GUNTHER Germany Virnsberger Str. 51 D 90431 Nurnberg - Phone: 0049-911-65520 - Fax: 0049-911-6552239 
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©|Crouzet¥ GORDOS [s Syrelec | 


LIMIT SWITCHES 


SA@250 VAC 


ACTUATOR OPTIONS FOR PART NUMBER 
FEATURES 


IP 55 & 65 
UL Listed 


cUL (CSA equiv.) 83 805 051 83 806 051 83 807 051 


83 800 051 83 801 051 83 802 051 83 803 051 


Miniature Snap-Acting Switch with SPDT - Double Break 
10 million operations on Mechanical Life 


Plastic Body Used in light automation, material handling, packaging, etc. 


0A@250 VAC 
IP 57 
UL Listed 


cUL (CSA equiv.) 83 820 051 83 821 051 83 822 051 83 823 051 83.824 051 


Snap-Acting Switch with SPDT - Double Break 1 meter cable standard. 

10 million operations on Mechanical Life 

Sealed switch for wet or a applications such as cranes, elevators, textile, woodworking, CNC, etc. requiring a high 
degree of accuracy 


10A@250 VAC iG 


Metal Body 


(IP 66) 
UL Listed 


83 852001 83852501 83852101 83852201 83852301 83852302 83852303 83 852304 83 852601 
Snap-Acting Switch with SPDT - Double Break Positive Action. 

30 million operations on Mechanical Life 

Ideal where reduced size is required for standard applications such as light industrial applications, gates, doors, etc. 


CSA Approved 


10A@250 VAC 
(IP 66) 


UL Listed 


83 853001 83853501 83853101 83853201 83853301 83853302 83853303 83853304 83 853 601 
Same as 83 852 but used where price is sensitive or where couble-insulated plastic body is prefered 


CSA Approved 


UL/CSA Plastic Body 


10A@250 VAC 
(IP 66) 
UL Listed 


83 862001 83862501 83862101 83862201 83862301 83862302 83 862303 83 862304 83 862 601 


Snap-Acting Switch with SPDT - double break Positive Action 
30 million operations on Mechanical Life 
Heavy duty switch used in heavy industry such as industrial furnaces, conveyors, machine tools, trains, etc. 


CSA Approved 


Metal Body 


SA@250 VAC 
(IP 56 & 66) 


83 732 315 
Snap-Acting Switch SPDT 
1 million operations on Mechanical Life 

Oil tight, water tight, dust-proof, applications of limited space. 


83 731 319 83 733 314 


Metal Body 


Products and specifications subject to change without notice. 
Consult factory for application assistance. 


Crouzet Corporation 3237 Commander Dr., Carrollton, TX 75006-2506 ¢ Tel: 972-250-1647 © 1-800-677-5311 ¢ Fax: 972-250-3865 
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©|Crouzet} GORDOS [s Syrelec | 


SNAP-ACTION SWITCHES 


Miniature & Sub-Miniature 

Crouzet's line of snap-action switches includes standard miniature and sub-miniature switches, 

~ double-break, waterproof, posititive break, splashproof, and other "specialty" switches. Most switch 
types are available from stock in substantial quantities. For complete information, please request our 
Switch catalog. 


OVEMENT OPERATING 
PRESENTATION TYPE RATING DIFFERENTIAL one ACTUATORS 
in. (mm. gms. 


170E 1700 


A 170F 
os roller roller form screw (i ore roller 
; Bo ir . Pd 


eNO 1.09x.40x.62 | | 83 161.__] .1 0 15.1A 01 9 to 10 ee. ee vate e had ye 
“=~ (27.8x10.2x15.8) 250 VAC (.35) (25.210300) } @™™ FY LEN ia 


.78x.25x.38 
(19.8x6.4x9.6) 


1.8 to 5.3 
(50 to 150) 


83.170. | .1to10A .006 
250 VAC (.15) 


1.17x.65x.71 83 101.0 10A .019+.008 
(29.6x16.4x18) | 83 104.0 250 VAC (.05+0.2) 
. 83 106.0 


83 109.0 
83 112.0 


6A N/A 144 7 " 
iv ues a aie ia oe | 
Pos. futsn ° = 
83 132.0 .013+.004 ~ an ® Je _* 
83 133.0 260 VAC (.35+0.1) (160) ah oe . j “ae? 
83 134. 0 Sabato ral) 


83 137.0 5A 10°+4" A7 
250 VAC (12) 

83 139.0 5A .013+.004 8.99 
250 VAC (.35+0.1) (250) 


ee =: 1 .09x.39x.62 
™ (27.8x10x15.8) 


.80x.25x.39 
(20.4x6.4x10) 


mi 1. 09x.39x.72 
7.8x10x18.3) 


.94x.34x1.26 


SEALED 
=, (24x8.8x32) 


SEALED 1.97x1.54x.45 | 83 123.0 004 to .008 | 19.06 to 53.9 
wee (0x39x114) | 837313 | 250 VAC (10.2) — | (530 to 1500) 
a 83 732.3 
83 733.3 


SEALED .78x.25x.62 83 181.0 .1 to 10A .004 9 to 12 170A 170E LCs ea 170D 170EL 
; z x ;.8) 83 183.0 3560 VAC (4 ) (250 a 340) flat roller roller form screw Q lateral roller 
83 186.0 


oe ox 


83 180.0 


Digital! Switches & Readouts 


Sasa BASE P/N | HEIGHT | WIDTH| CODE BOARD |COLOR| CONNECTIONS ENDCAPS 


84210 1.30 in. .31 in. MO1=Decimal 79 211 759 
Thumbwheel 


Se 
Soldering 


x3 y ) 


for a pair 
MO2=BCD 


MO3=BCD & 
Complement 


79 211 847 


MO7=BCD 
, 79 211 947 
Complement Pins for 59 ae 147 
P.C. board 
79 214 283 
eoldenng 79 214 285 
for a pair 


VOLTAGE 


X2 
Pins for 
Wire Wrapping 


A8=BDC 


79 211 847 
for a pair 


84217 1.30 in. A10=Hexi- 


decimal 
Readout 


1 to .50 Volt and .1 to 100mA - 84210 to 84214 and 84218 
Part # example: 84215 A1.0/LNNS - 6 piece with 1 79 211 847(end cap pair) 


Products and specifications subject to change without notice. 
Consult factory for application assistance. 


Crouzet Corporation 3237 Commander Dr., Carrollton, TX 75006-2506 ¢ Tel: 972-250-1647 © 1-800-677-5311 © Fax: 972-250-3865 
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CTS” 


ELECTROCOMPONENTS 


Surface Mount DIP Switches 


CTS offers a wide selection of surface mount DIP 
switches to choose from. 


CTS SMT DIP switches perform in dozens of configura- 
tions: medium and low-profile actuators side actuated, 
auto-placeable, top/bottom sealed and more. 

For applications where PCB space is limited, our 218 
Series half-pitch DIP switches can minimize consump- 
tion of your valuable board space. 


CTS® SMT DIP SWITCH FEATURES: 


¢ Gold plated contacts, solder coated terminals 

¢ High Temperature materials compatible with IR and 
vapor phase SMT assembly processes 

e Standard Gull-wing leads. "J" bend terminals available 
on select products (218/219) 

¢ Available with removable tape seal to withstand IR 
solder temperatures and board washing (204/218/219) 


Contact Resistance: 100 milliohms maximum after 1,000 cycles 
switching 25mA @ 25VDC - 
Actuation Life: 1,000 cycles switching 25mA @ 25VDC 
- Nonswitching Rating: 1]00mA or 50VDC 
~ Insulation Resistance: 100 megohms minimum across open switches 
Dielectric Strength: 300VDC maximum for 1 minute 

my Switch Capacitance: 10 pF maximum between adjacent closed switches 
218 Half-Pitch Temperature Range: -40°C to +85°C operating 


eh 
a 
13.87 


Allowable IR Solder Time: Up to 30 seconds at 260°C 


Contact Resistance: 25 milliohms maximum initial 
50 milliohms maximum after 2,000 cycles switching 100mA @ 20VDC 


Actuation Life: 2,000 cycles switching 100mA @ 20VDC 
Nonswitching Rating: 100mA or 50VDC 

nsulation Resistance: 1,000 megohms minimum across open switches 
Dielectric Strength: 500VDC minimum for 1 minute 

Switch Capacitance: 5 pF maximum between adjacent closed switches 
Temperature Range: -40°C to +85°C operating 

Allowable IR Solder Time: Up to 60 seconds at 260°C 


219 Series 


Contact Resistance: 50 milliohms maximum initial 

100 milliohms maximum after 7,000 cycles switching 50mA @ 24VDC 
Actuation Life: 7,000 cycles switching 50mA @ 24VDC 

Nonswitching Rating: ]00mA or 50VDC 

Insulation Resistance: 1,000 megohms minimum across open switches 

1,000 megohms minimum between adjacent switches 

Dielectric Strength: 500VDC minimum for 1 minute between adjacent switches 
Switch Capacitance: 5 pF maximum between adjacent closed switches 
Temperature Range: -40°C to +85°C operating 

Allowable IR Solder Time: Up to 60 seconds at 260°C 


193 Series 
Side Actuated 


Contact Resistance: 50 milliohms maximum initial 

100 milliohms maximum after 10,000 cycles switching 50mA @ 24VDC 
Actuation Life: 10,000 cycles switching 50mA @ 24VDC 
Nonswitching Rating: 100mA or SOVDC 

Insulation Resistance: 1,000 megohms minimum across open switches 
Dielectric Strength: 500VDC minimum for 1 minute | 
Switch Capacitance: 5 pF maximum between adjacent closed switches 
Temperature Range: -40°C to +85°C operating 

Allowable IR Solder Time: Up to 60 seconds at 260°C 


204 Series 
Multi-Function 


6.55/.258 
9.09/.358 


11.63/.458 


14.17/.558 


16.71/.658 


7 


7 


32.66/1.286 12 


. 
. 
. 
. 
. 


2a X xX XxX x $ r 
| | al Actuator Length Bottom Epoxy Seal Top Tape Seal 
Series Number of LP - Low Profile Avail. on 204 — Avail. on 
Number of Throws Standard on 218 Bottom Seal 204/218/219 
Poles (204) Number of Option on 204 SPST/204 Standard on 
(204) Positions SPDT/219 218/219/193 
| M-Medium Length | 


Option on 193/219 and 204SPST & SPDT 
Se ea eI ag eT a TFT DS a RT eg ON ee RE NE EN RD CBA OR ME Ra ey ee ee 
CTS CORPORATION, ELECTROCOMPONENTS ¢ 1601 Mishawaka Street, Elkhart, Indiana 46514 - 219-296-6700 - FAX: 219-293-1240 
a a ee a eee SN Ne eT RT EE EP A A a AN We I NG TD ee a AN Ne a SPE ee Ore ee ey re 
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ca, Through-Hole DIP Switches 


CTS offers a wide variety of premium and economy ¢ Dual in-line terminal spacing of .300" X .100" centers 
grade through-hole DIP switches in the following (All products except 206RA) 


configurations: multi-function, auto-insertable, right angle 


i e Auto-insertable compatible with Amistar, DynaPert, 
Pa eS ee * a: Universal, Netco and other machines (Series 209/210) 


CTS THROUGH-HOLE DIP SWITCH FEATURES: 


¢ Gold plated (206/209/194) and non-gold plated 
economy contacts (195/208/2 10) 


¢ Contact wiping on make and break 


Contact Resistance: vera 
Initials 50 milliohms (194) - 100 milliohms (195) maximum Bs 
End of Life: 100 milliohms (194) - 500 millichms (195) maximum 
Actuation Life: 7,000 cycles switching 50mA @ 24VDC (194) - 2,000 cycles switching 
50mA @ 24VDC (195] 
Nonswitching Rating: 100mA or 50VDC 
Insulation Resistance: 1,000 megohms minimum between insulated terminals 
Dielectric Strength: 500VAC minimum for | minute 
Series 194/195 Switch Capacitance: 5 pF maximum between adjacent closed switches 
Side Actuated Temperature Range: -40°C to +85°C 5 


Contact Resistance: 


Initial: 25 milliohms (209) - 100 milliohms (210) maximum 
End of Life: 50 milliohms (209) - 500 milliohms (210) maximum 


Actuation Life: 2,000 (209} - 1,000 (210} cycles switching 100mA @ 20VDC 
Nonswitching Rating: 100mA or 50VDC 


Insulation Resistance: 1,000 megohms minimum between insulated terminals 


Dielectric Strength: 500VDC minimum for | minute 


a ae 
a See 
a 
Series 209/210 Switch Capacitance: 5 pF maximum between adjacent closed switches aes el ee eee 


7 
Auto-Insertable Temperature Range: -40°C to +85°C 12 
Contact Resistance: 
Initial: 25 milliohms maximum : 
End of Life: 100 milliohms maximum at end of life 
Actuation Life: 10,000 cycles switching 50mA @ 24VDC 
Nonswitching Rating: 100mA or 50VDC 
Insulation Resistance: 1,000 megohms minimum between 

adjacent closed switches 


BOL AOGRA Dielectric Strength: 500VDC minimum for 1 minute 

Multi-Function/ Switch Capacitance: 5 pF maximum between adjacent closed switches = 

Right Angle Temperature Range: -40°C to +85°C 710} 27.58/1.086 
Switch * Available in SPST, SPDT, DPST, DPDT and 4PST configurations 32.66/1.286 


Contact Resistance: 
Initials 100 milliohms maximum 


End of Life: 500 milliohms maximum after 2,000 cycles 
switching 50mA @ 1SVDC 
Actuation Life: 2,000 cycles switching 50mA @ 15VDC 
Nonswitching Rating: 100mA or 50VDC 
Insulation Resistance: ],000 megohms minimum between insulated terminals 
Series 208 Dielectric Strength: SOOVDC minimum for 1 minute 
Economy SPST Switch Capacitance: 5 pF maximum between adjacent closed switches 
Temperature Range: -40°C to +85°C 
206 -- X X XX RA X S T 
a | al | | Actuator Length Bottom Epoxy Seal Top Tape Seal 
Series Number of Add for right LP - Low Profile Avail. on 194/ Avail. on 
Number of Throws angle 206 only Option on 208/209/210 and SPST 195/206/206RA/208 194/195/206 
Poles (206) Number of 206/206RA Bottom Seal 206RA/208/209 
(206) Positions M-Medium Length Standard on 210 


Option on 194/195/208/209/210 209/210 
and all 206/206RA product 


EB ie a aa se Se RS a a I a eS a a I ee 
CTS CORPORATION, ELECTROCOMPONENTS ¢ 1601 Mishawaka Street, Elkhart, Indiana 46514 - 219-296-6700 - FAX: 219-293-1240 
a aaa a ee a a a a a a ee ea ee ee a 
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Switch To CW 


IndicON™ Rocker Switches Tell All!! 


The new IndicON™ Rocker Switch has everything you need. 


¢ High quality & reliability ¢ Great looks 

¢ Outstanding performance ¢ Multiple agency certifications 

¢ “ON” indication & permanent legends « Attractive price ... making it the ideal preference 
through molded-in contrasting color over illuminated (or even standard) rocker switches 


IndicON™ rocker switches show “ON” or “OFF” 
at a glance ... even at a distance. 


From miniature to standard full-sized switches, CW offers a 
comprehensive line of high-quality, attractively styled, very 
competitively priced rocker switches. We offer switches 
rated to 16A@125/250Vac in circuitries ranging from SPST 
through DPDT, including center-off, spring-return, and 
illuminated versions. A variety of color, marking, and 
termination options are available. Our patented unique 
contact sliding and rotating action ensures contact 
cleanliness and extended life. 

Call today with your specific needs. 


High Current Power Slide Switch New, Very Economical, Miniature GC-536 Pushbutton Switch 
* Rated 16A @ 125Vac SPDT, rated 3A at 14Vdc 


* Ideal for wide range and 1A at 125Vac 
Unique range of termination 
of products 


options and simple, 
* Very economical fast mounting 
Patent-applied-for positive 
switching action eliminates 
accidental switching 
Measures only .670” x .554” 
(17.02 x 14.07mm) 
Ideal for a wide variety of 
low voltage devices, 
including automotive applications 


From micro-miniature, to 
miniature, standard, and even 
power slide switches, CW 
offers the most comprehensive 
line of slide switches for panel 
or PC board mounting. A wide 
variety of circuitry options is 
available ranging from one 
through four poles and one 
through five positions. 
Switches are available in .5 to 
16A @ 125Vac — including 
top, side, and end actuated 
designs. Custom cap and superstructure options makes CW slide switches 
extremely versatile and attractive. Call today with your specific needs. 


CW Industries 


130 James Way, Southampton, PA 18966 
Tel: 215/355-7080 ©° Fax: 215/355-1088 
www.CWlnd.com ¢ e-mail: info@CWlInd.com 
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CW can supply a virtually 
unlimited range of custom 
switches, wire harnesses, and 
assemblies. In addition, CW ff 
manufactures several lines and | 
styles of electrical connectors. | 
Call for complete details. 
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eo TO SC / MIYAMA 


PUSH BUTTON AND R OCKER SV : TCHES (Ope : 


DS-450 DS-453 DS-458 DS-441-SNAP IN DS-412 2P MS-402 2P DS-439 DS-430 


DS-665-2P & 3P MS-810 DS-663 DS-663 DS-660 DS-662 


DS-740 w/LAMP or w/FUSE HOLDER 
(6.5 mm) THICKN7SS oes 


Brood 


i 


$ 


DS-670 DS-069 6P DS-059 DS-060 DS-850 DS-850 PCB DS-139 2P DS-008 6P 


DS-662 LED DS-661 CONNECT OR SINGLE LED 


S 


DS-060 LED ROCKER DS-850K DPST NEON 


DS-170 NEON DS-850 SPST LED DS-414 LED 7 DS-742 NEON 


TOGGLE SWITCHES. MS-50C 


MS-500 MS-500 MS-500 MS-500 
- -B - - BC - FL - = MF 


oe 


ese 


2 


MS-500 MS-500 MS-500 MS-500 MS-500 MS-500 DS-235 MS-165 MS-240 
CL ns tae 4PDT (12P) ~  ((0AMP) ‘TINY TOGGLE 
os % % ok 8 3 


.f 


Short Lever Lock Lever 3PDT (9P) 
6.8 mm ss i 2 


DS-412 DS-439 DS-450-475 DS-660 pores: — = Peters”. DS-670 DS-850 
DS-441 
PUSH B PUSH B PUSH B PUSH B PUSH B PUSH B PUSH B PUSH B ROCKER 


arxisx65 | 20x18 


SPST SPST SPST SPST 2P 

ON-OFF OFF-ON OFF-(ON) 

CAN SEE OFF-(ON) 

POSITION ROUND 
DS-441 SQUARE 

FRAME 3mm SNAP IN 

TYPE dia. 18 DPST 4P 10A 

15X17/15X19 ON-OFF 


OFF-(ON) 


R/W/B/SILV R/BLK/W BLK/BEIGE BK/W 


1A 125VAC 3A 125VAC 3A 125VAC 1A 125VAC 1A 125VAC 1A 125VAC 3A 125VAC 5A 125VAC 
1A 250VAC DC5V 20mA 15A 125VAC 10A 125VAC 


RWH 
RATING 10A 125VAC 5A 125VAC 5A 125VAC 6A 250VAC 0.5 125 VAC 3A 125VAC 
3A 250VAC 3A 250VAC 


TOGGLE TOGGLE TOGGLE 
r2axi22 [19x13 [eee 


2x2 


FUNCTION SPST 2P 10A SPST 2P CLIC JSPST 2P DPST LED SPST 2P SPST 2P SPST 2P 
ON-OFF OFF-(ON) OFF-ON OFF-ON SPST 2P ON-OFF ON-OFF ON-OFF 


NEON LAMP LED OFF-(ON) . OFF-(ON) ON-OFF 10A125VAC SPDT 3P DPDT 6P ON-(ON) 

w/RESISTOR MS-661 ON-OFF NEON SPDT 3P ON-ON 3PDT9P ON-OFF-ON 
0.4VA ALSO : ON-(OFF) 125V&250V ON-ON 10A SPDT 3P DPDT 6P 4PDT12P ON-OFF-(ON) 

DS326(34X18)15A\ 20mV-28V DA-740 WITH | SPDT SPST ON-OFF-ON 6A | DPDT 6P ON-ON 

OFF-ON 0.1mA-50mA FUSE HOLDER} ON-ON DPST OIN-ON INCLUDE 6.8 mm LEVER 

OFF-(ON) w/o LAMP DS-810 w/o LED | ON-OFF ON-OFF-ON AND LOCK LEVER 


KNOB COLOR RIGIY R/Y/G/W/BL R/IGINY R/GIY NICKEL R/B/W/Y R/BK/W/Y/BL/SILVR 


arma | 5A 125VAC 10A 125VAC  =|3A 125VAC 1A 125VAC 3A 125VAC 3A 125VAC 3A 125VAC_ , |0.1A 30VDC 5A 125VAC 3A 125VAC 6A 125VAC 3A 125VAC 6A 125VAC 
10A 125VAC 


DIRECT SOUND CORPORATION 
The Park Square Bldg., 31 St. James Street. Ste. 901, Boston MA 02116. Phone: (617) 542-9700, Fax (617) 542-0607. TOLL-FREE-1-800-372-1616, FAX 1-800-354-3317. 
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SWITCHES | 5100 


Electrical Control 
Components 


ROCKER SWITCHES You get good looks plus beautiful performance in these quality-crafted rocker 
switches. Choose from a wide range of designer colors and styles. 


SPECIFICATIONS 
¢ 25A 125Vac INDUCTIVE 
° 16A 250Vac INDUCTIVE 
° 3/4 H.P. @ 250Vac 
* 16(4)A/250Vac 
* 10(2)A/380Vac 
* 6A/250Vac 
* Dielectric strength: 
2500V RMS (minimum) 
¢ E.S.D. Rating: 16KV (typ) 
¢ Welded solid silver contacts 
¢ Inrush: 80 amperes (typ) 
¢ Contact bounce: 1 msec. (typ) 
¢ Contact gap: 3mm (minimum) 
¢ Over-surface clearance: 
4 mm (minimum) 
* Body material: Nylon Type 6/6 
¢ Temp Rating: 105°C 


ROTARY SWITCHES 
The elegantly simple 
design and rugged 


* Single Pole 

¢ Single or double throw 

¢ Weld-breaking mechanism 

¢ Maintained or momentary 

¢ 250" Quick-connect terminals 

* Illuminated or non-illuminated 

¢ Splashguard available 

¢ Externally isolated terminals 

¢ Standard housing with Lock-in 
tabs for positive mounting 

* Serrated clips for easy removal 

¢ Snap-in installation 

¢ Matching panel indicator styles 

¢ Wide range of colors available 


All switches rated at 16 amps @ 125/250 Vac. Higher current ratings also available. 


OPTIONS 

¢ Dry circuit type 

* Au plated contacts 

¢ High inrush - up to 
125 amperes (typ) 

¢ Screw, PC, extended PC, or 
.187" Q.C. type terminals 

* Special colors 

* Custom graphics 

¢ Custom circuits 


FOR MORE DETAILED 
INFORMATION 


¢ High-brightness, long-life REQUEST 
neons and incandescents OUR CATALOG 
PUSHBUTTONS 


oo The unique terminal arrangement 


and building block technique used 
in the design of these pushbuttons 
allows great versatility in 
combining switching functions 
along a single shaft. For instance, 
power control as well as logic level 
switching are easily 
accommodated within one switch 
housing. 


DREEFS CONTROLS INC. 
1850 Northwestern Ave., Gurnee, IL 60031 
Tel: 847-662-7667 * Fax: 847-662-0906 


See us on the World Wide Web at http://eemonline.com 


construction of this switch 
make it the designer's 
choice for long life and 
trouble-free operation. 4 

The cam-action switching ~ sit. 
mechanism imparts a crisp, 
tactile feedback indicating 
positive detent. 
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MB 2 EZ FH conteors inc. Electrical Control 
tha Components 


POWER ENTRY CONTROL by: KAUTT & BUX 


_ Kautt & Bux has long been a top name 
n the world production of controls for 
_ electric appliances. 


_ Besides the standard range of products 
_ used successfully in millions of 

_ appliances every day, Kautt & Bux 

_ develops and produces special 

_ elements that can be adapted to 
individual customer requirements. 


Saniora products are available using state-of-the art CAD systems to meet individual 
applications. All products are guaranteed to be of excellent quality at all stages of 
production and are DIN/ISO 9001 certified. 


Rocker and Pushbutton Switches from DNA 


From deceptively simple to ingeniously 
sophisticated, DNA Group's extensive line of 
switches sets the standard for quality and 
reliability where it counts most, in the hand of 
your customer. DNA has excelled in a demanding 
market place by giving you more of what you 
want. Our switches, made for the power tool 
consumer products, electronic and appliance 
industries give you more choices, more options 
and more consistent quality. Rapid response in 
technical, tooling and service areas has become 
DNA's trademark. And we back every product 
with world famous competitive pricing and a 
strong commitment to serve each customer as if 
you were our only customer. 


A World Of Possibilities... 


KAUTT & BUX defond manufacturing Itd. 
@ | KAUTT & BUX BP BAZ conr015 1. i [ mmowvenooem | OEM 
[ SIEBER | dw ong = HE ER Oo 


DREEFS CONTROLS INC. 
1850 Northwestern Ave., Gurnee, IL 60031 
Tel: 847-662-7667 * Fax: 847-662-0906 
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e a O Za Emergency Stop Switches 

) Emergency stop switches | a 
installed on equipment exported | 
to Europe after January 1996 


General Purpose must satisfy the new Euro- 


: Series 04 

= Community EN 418 safety 
Switches specification. EAO’s Series 04. In operation, EAO emergency 
EAO general purpose switches and Series 61 emergency stop stop switches are used to 
cover a number of models and Switches meet this standard. instantly shut down a machine or 
applications ranging from power They are designed for “fool- other equipment with a simple 
to low level. Like all the EAO proof” operation and also oush on the actuator. For secu- 
switches, they feature ISO 9001, eliminate the possibility of rity, reactivation of the switch 
CE mark, UL, CSA, and impor- stopping the emergency action requires twisting the actuator by 
tant international approvals. _ by lodging a foreign body hand or, for even more security, 
Series 01 and 31 switches are behind the actuator. | unlocking with a key 


rated from 5 A at 250 VAC 
to low level. They 
mount in 16 mm 
holes and offer 
momentary or 


Oil & Watertight Switches | 

When it’s important to provide =—- Series 51/52 

maintained action reliable operation under severe Pushbuttons (Series 51) and 
and illumination. environmental conditions, EAO rotary switches (Series 52) both 
Series 41 switches feature two oil & watertight switches meet IP mount in industry standard 16 
lamps used with a single or split 65 and NEMA 4 & 13 sealing. mm holes. They feature 
lens assembly. . Series 04 5 A/250 VAC to low 
They snap into Heavy duty, high 7 level service and 
the front of the inrush service Is “mount in panels 
panel and are available with up to 0.255 in. 
rated 5 A max. 4 22.5 mm thick. The rotary 
Series 02/03 rugged ~ pushbuttons switches are lighted and avail- . 
power switches handle 10 A at and levers. able in 2- and 3- -position models. 


380 VAC. They are Rated to 10 A | Series 61 , 

available with at 600 VAC. Many actuators, = = Avversatile 16 mm 

a 2-lamp lenses, colors, and contact | modular switch 

split lens blocks are available. with constant 

and offer Series 14 back-of-panel 

momentary, Mounting in the depth for all 

maintained, and combined same 22.5 mm components. Rated from 6 A to 
actions. hole and with low level, pushbuttons and 
Series 11/21 models can handle identical front rotaries offer many styles, 

from 5 A at 250 VAC to panel appearance ~ shapes, colors, and features. 
low level. Lighted ) this series of pushbuttons and Series 84 

and unlighted units, _ levers offers 5 A to low level With its award-winning flush 
choice of buttons Service. panel mount design, this switch 
and front panel Series 22 offers full lens LED illumination, 
nuts, momentary or maintained With a modern rectangular lens low level ratings, 22.5 mm panel 
actions are all available. and choice of three bezels, the or PCB mounting, 


Series 18/19 miniature switches | pushbutton mounts 
mount in 8 mm holes and completely from 
offer snap action the front of the 

low level panel. Choose . 
contacts. Series ~- momentary or addition, Series 84 components 
18 can be flush maintained action, can be combined with Series 92 
mounted for modern panel look. and screw or QC termination. elements for more applications. 


your choice of 
terminations, 
and a selection 
of lenses. In 
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PCB Switches 


Series 92 
Versatile panel mounted PCB 
pushbutton switches replace 
complex 
“ membrane 
systems. 
Actuators, PCB 
elements, and 
mounting flanges 
combine to form a 
reliable flush panel mount unit 
featuring sealed, illuminated, 
and reliable switching. 


Series 96 

Sealed PCB switches offer a 
consistent tactile feel, 
DIP modular mounts, 
5-million operations, 
and your choice of 
momentary or 
maintained action. 
Available with up to two LEDs 
and a wide selection of caps 
and colors, the switch has gold 
SPDT contacts for low levels. 


Systems 


Series 70 
Use switch 
elements - 
and four different key caps to 
design membrane-type systems. 
Elements feature gold contacts 
for more than 5-million opera- 
tions and one or two LEDs for 
illumination. Select cap colors, 
shapes, and styles to make a 
custom switch panel. 


Series 30 
Interlocking units 
provide up to 12 
stations in one 
assembly. Six 
different systems 
and 6 options for 
flexibility. Choose 
a master keylock 
release and lock 
if desired. 


SWITCHES 


Series 97 

PCB switches with’ 
LED illumination 
feature momentary 
or maintained 
action, gold contacts, 

5-million operations, and one or 
two poles. Several lens styles 
including overhanging are 
available in various colors. 


5100 


Series 99. 
Switches install on 
PC board for flow | 
soldering. You can 
choose tactile or 
non-tactile action, lens style, and 
illumination. Available as single, 
double, or triole width units with 
1, 2, or 3 switch elements and a 
single lens assembly. 


Keylocks 


EAO Switch offers a full line of 
keylock selectors for almost 
every application. 


Oil & Watertight 
keylock switches 
find use in harsh 
industrial 
Situations. 
They include 
the Series 04 
for high inrush 
service and front 
panel-matching 
Series 14 for 
moderate to .- 
low level service. 
Series 22 two- 
position units 
handle 10A 
at 380 VAC. 
The modular 
16 mm Series 61 

offers a large choice of actions 
and contact elements. 


Series 04 


Series 22 


Series 61 


General Purpose keylocks are 
economically priced and feature 
a variety of user benefits. 
Series 15 2-position keylocks 
are rated up to 5 A at 250 VAC 
and mount in a standard 
3/4-inch hole. oe 
The compact 
units have a 
low profile 
chrome bezel 
and are only 1.6 inches deep. 
Series 32 low cost keylocks are 
available with round, square, or 
rectangular bezels 


Series 15 


Push-to-Operate 
keylocks such as the 
Series 02/03 units 
serve as locking 
poushbuttons 
and can be 
locked in “on” 
or “off” positions. 


Series 02/03 


Printed Circuit Board 
keylock, Series 99, 
provides 2-and3- 
positions, maintained ~ 
action, and gold contacts. 


Series 99 


Contact EAO 


We have established a wide rang- 
ing communications system so 
you can tell us about your require- 
ments and we can support you 
better with catalogs, information, 
quotes, and evaluation samples. 


EAO Switch Corporation 
198 Pepes Farm Road 
Milford CT 06460 

Tel: 203 877-4577 

Fax: 203 877-3694 


Internet for news, products, 
literature requests, lists of sales 
representatives and distributors: 
http://www. eaoswitch.com 


E-mail: info@eaoswitch.com 


Fax-Back: Call from your fax 
machine for instant data sheets: 
1-800-FAX’S-EAO (1-800-329-7326) 


eaogl 
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Tactile action key switches 


MICRO COSMOS 


Subminiature 7.6 mm square key 
switches are available in several 
models to meet most switching 
requirements. Automatic and 
manual insertion plus surface 
mount versions offer PCB 
assembly versatility. Right angle 
terminals allow board edge 
mounting. And a special unit 
with a silicone rubber membrane 
provides increased tactile action 
when required. Accessories 
include buttons for through-hole 
front panel mounting. Switches 
are available with standard silver 
contacts or heavy gold contacts 
for low level operation. Three 
different switching actions 
provide a choice depending on 
the intended application. 
MICRO-COSMOS tactile key 
switches are sealed for solder- 
ing and immersion cleaning and 
provide 1-million operations. 


Be1516 
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CUSTOM KEYPADS 
Users can build their own key- 
pads and keyboards using 
MICRO-COSMOS and COS- 
MOS key switches. The result- 
ing units offer flexibility, graphic 


appearance, and front panel 
sealing found with membrane 
systems, combined with rug- 
ged dependable tactile key 
switches. Assemblies can be 
illuminated, modified, and field 
repaired if necessary. 


TACT ECO | 


Low cost tactile key switches are 
available with flat, right angle, 
and SMT mounting, 6 and 12 
mm size, and several actuator 
heights. The switches feature 
heavy silver plated contacts, 
500,000 operations, special 
construction to prevent solder 
flux build-up, and sealing for 
wave soldering. Select TACT 


5100 


COSMOS: 


Dependable 1-pole 2-position 


_ key switch modules offer a 


distinctive tactile feel ina 
compact 12.3 x 12.3 mm square 
matrix and feature 1-million 
operations. Illuminated models 
combine LEDs with a selection 
of lens styles for panel use or 
under membrane-type overlays. 
Silver or gold plated contacts 
and terminals are sealed for 
wave soldering and immersion 
solvent cleaning. Accessories 
include covers and legends. 


ECO tactile key switches when 
cost is a concern and rugged 
dependability is a requirement. 


Subminiature slide switches 


1K2 \ 
Replace PCB jumpers, 
wire interconnects, and large 
selector switches with the SPDT 
1K2 switch. Offering standard or 
extended slide actuators, these 
miniature switches use gold 
plated contacts for operation in 
harsh environments. With more 
than 10,000 operations, the units 
find application in both slide 
switch and changeover applica- 
tions. Straight and angle PCB 
mounting pins offer mounting 


For manufacturers’ sales offices, see yellow pages 


=: 


flexibility. Both the base and feet 
are sealed for wave soldering. 


INTERDIL 


One pole, one throw PCB mount 
switches feature gold contacts 
for more than 3,000 operations 
and a rating of 12 V at 500 mA. 
Measuring only 7x 10x 3mm, 
the switches can be side or end 
stacked and feature a visible 
position indicating actuator. 
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Touch Sensitive Switching 


New proximity switching devices 
are based on disruption of a 
high frequency signal by touch- 
ing a sealed surface. The new 
switches are vandal-proof and 
can be operated wearing 


Demonstration keypad has laminate 
on bottom and glass front top cover. 


LED Indicators 


EAO offers a complete line of 
rugged, industrial quality LED 
indicators. Series 17 indicators 
are available in 6, 8, 14, 16, and 
22mm mountings, with exterior, 
interior, flat front, and standard 
reflectors, voltages from 12 VDC 
to 230 VAC, and a choice of 
bright chrome or black bezels. 


Toggles & Pushbuttons 


DJET miniature sealed switches 
provide dependable snap 
action. They feature a choice of 
solid gold contacts for low level 
applications or silver contacts 
for higher loads, actuator 
isolation, up to 100,000 opera- 
tions, and front-face seals. 


EEM 1999 


gloves. A wide range of models 
include: individual touch sensi- 
tive switches, 12-key standard 
and 16-key hexadecimal matrix 
circuit keypads, and PC key- 
boards. Individual switches have 


One metal-front switch with LED. 


caps to allow mounting through 
metal panel cutouts and are 
equipped with signal LEDs. All 
the touch sensitive switch 
devices can be supplied to 
operate through glass or other 


In addition to the standard red, 
green, yellow, blue, and white 
LED, a series of sunlight reaad- 
able models are offered. Special 
bi- and tri-color LEDs provide 
color changes in one unit. 


COQUINTER modular switches 
use standard DIP mounting at 
12.7 mm pitch. With heavy gold 
plated contacts, they offer up to 
three active positions, 20,000 
operations, and can be washed 
down after soldering operations 
by using an optional cover. 


See us on the World Wide Web at http://eemonline.com 


dielectric panels for unusual 
applications and security in 
hostile environments. Features 
include adjustable touch force, 
excellent cleanability, almost 
unlimited operating life, and the 
ability to use custom graphics. 


A single touch 
sensitive switch 
with an LED 
behind glass 

in a vending 
machine panel. 


They have no contacts, no 
movable mechanical parts, and 
no easy-to-damage membranes. 


Contact EAO 


We have established a wide rang- 
ing communications system so 
you can tell us about your special 
requirements and we can support 
you better with product catalogs, 
technical information, quotes, and 
evaluation samples. 


EAO Switch Corporation 


198 Pepe's Farm Road 
Milford CT 06460 


Tel: 203 877-4577 
Fax: 203 877-3694 


Internet for news, applications, full 
line catalog, literature and sample 
requests, lists of sales representa- 
tives and distributors: 
http://www.eaoswitch.com 


E-mail: info@eaoswitch.com 


Fax-Back: Call from your fax 
machine for instant data sheets: 
1-800-FAX’S-EAO (1-800-329-7326) 
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EATON CORPORATION SWITCHES: 
Commercial Controls Division 


7 ; QUALITY 
Ff iT of _ SYSTEMS CERTIFIED 
ry 


GENERAL 
PRODUCT 
GUIDE 


INDUSTRIAL TOGGLE | 
SWITCHES 
AC/DC RATED 


MILITARY AC AND 
AC/DC RATED 


GENERAL PURPOSE 
TOGGLE SWITCHES 
AC RATED 


Product name: 


Ratings: 6AMPS @ 125VAC, Per MIL-S-83731 1SAMPS @ 125VAC & VDC, 
3AMPS @ 250 VAC, or JAN-S-23 10OAMPS @ 250VAC & VDC 
1SAMPS 3/4HP @ 125VAC, Equivalent 16AMPS @ 125VAC & VDC, 


8AMPS @ 250VAC & VDC, 
16AMPS 1HP @125VAC & VDC, 
20AMPS @ 125VAC & VDC, 
IOAMPS @ 250VAC & VDC, 
1OAMPS 1 1/2HP @ 125VDC, & 
VDC, 1OAMPS 1 HP @ 250 
VAC, 20AMPS 1 1/2HP 

@ 250VAC & VDC 


10AMPS 3/4HP @ 250VAC, 
20AMPS 3/4HP @ 125VAC, 
1OAMPS 3/4HP @ 250VAC, 
30AMPS @ 125VAC, 

25 Amps @ 250VAC, 
Ratings Listed for 125VAC 
Apply at 28VDC, as well 


SPST, SPDT, DPST, DPDT, 
3PST, 3PDT, 4PST, 4PDT 


Maintained and Momentary 
Action 


SPST, DPST,DPDT 
Maintained Contact Action 


Circuits: SPST, SPDT, DPST, DPDT, SP3T, 4PST, 4PDT 
Maintained and Momentary Action. Quick-Make/ 
Quick-Break Wiping Action (Medium Duty) 


Slow-Break Butt Action (Heavy Duty) 


Bright Nickel or Locking 
Toggle Standard 


Actuator: Bright Nickel-Plated Lever 


is Standard 


Thermoplastic Lever 
is available for lighted toggles. 


Standard Lever Series - 
Bright Nickel Plated Brass 


Threaded Bushing, .468” Diameter, 
(.562" Dia., Locking) 


Threaded Bushing, .344" 
or .468” Dia., 


Threaded Bushing, .344" 
or .468” Dia., 


~ Mounting: » 


32 Threads/Inch 32 Threads/Inch 32 Thread/Inch 
Terminal: 1/4” Spade, Screw, and Screw and Solder Lug Screw 
| Solder Lug : 
Lighting: 14VDC, 28VDC, and 110VDC None None 
Neon 
Options: Lever Seal, Reversing Jumpers. Lever Seals on JAN-S-23 Types Spade Terminals, T Ratings, 


Wire Leads, PC Terminals, Dead 
Back Cover (2-Pole Only), 
“ON-ON-ON?” Circuit, Double 
Moment (3 & 4 Pole Only) 


Different / Special Markings, 
Dust Resistant Lever Seals. 


Agency Approvals: UL Recognized. CSA Certified. Not Applicable UL Recognized. CSA Certified. 


Dimensions: | 


KEYW: | eee} 
15/32 - 32 THD. .03 (0.76) DEEP 
(11,89) 7 ieeonenies 06 03179 ep B 


Call for our 


complete catalog: | a le 225 
1-800-962-0820 “440 d | 7 (87.18) ——_. (2640) 


#6-32 x .25 (6.35) 
PAN HEAD SCREWS 


E ~ ¢ AI “THE POWER OF RELIABILITY” 4201 N. 27th Street, Milwaukee, WI 53216 
-_ For complete catalog or location of your nearest sales office call 1-800-962-0820 or Fax 1-414-449-6118 
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EATON CORPORATION SWITCHES 
Commercial Controls Division 


EURO/SR ROCKER SWITCH 


ISAMPS @ 125VAC 
IOAMPS @ 250VAC 
3/4 HP @ 250VAC 
ISAMPS @ 28VDC 


SPST, SPDT, DPST, DPDT 
Maintained and Momentary Action 


Heavy Duty Thermoplastic Rocker 


Snap-In Mount 


1/4” Spade, Screw, and Solder Lug 
6 Terminals 


14VDC, 18VDC, 28VDC, 
125V Neon, 250V Neon 


Sealing, Rocker Color, Hot Stamped or 
Pad Printed Legends, Dry Circuit 
Capabilities, Special Ratings, Custom 
Circuits, Reversing Jumpers, PC 
Terminals, Industry Standard Connector, 
Dead Back Cover with Wire Leads, 
Panel Plugs 


Consult Customer Service 


250+.003 
(.032 Thick) 


.096+.010 
.389+.040— 1.069+ .005 440.005 


FULL SIZE EURO-LOOK 
ROCKER SWITCHES 


ISAMPS @ 125VAC 
ISAMPS @ 28DC 


SPST, SPDT, DPST, DPDT 
Maintained and Momentary Action 


Heavy Duty Thermoplastic Rocker Actuator 
Two-Face, Contoured, Paddle and Recessed 
Label, Rocker Styling 


Snap-In Mount 


1/4” Spade, Screw, and Solder Lug 
6 Terminals 


14VDC, 18VDC, 28VDC 
125V Neon, 250V Neon 


Sealing, Rocker Style and Color, 
Hot Stamped or Pad Printed Legends, 
Dry Circuit Capabilities, Special Ratings, 


Custom Circuits, Reversing Jumpers, PC Terminals, 
Industry Standard Connector, Dead Back Cover with 


Wire Leads, Gang-Mounting, 
Panel Plugs 


.08 (2,03) R. TYP. .06 (1,52) R. TYP. 


.40 (10,16) 


.03 
(39,62) (0,76) 
REF 


rial 


.100+.005 Boys. 
(2.54.13) | ¢ A 


1.800 Max. 
(45.42 Max.) 


QUALITY 
E A [ oA SYSTEMS CERTIFIED 
; 


NEW GENERATION ROCKER (NGR) 


ISAMPS @ 125VAC 
IOAMPS @ 250VAC 
ISAMPS @ 28VDC 


SPST, SPDT, DPST, DPDT 
Maintained and Momentary Action 


Heavy Duty Thermoplastic Rocker 
Two-Face, Recessed Label, Paddle, 
Locking and Laser-Etched Rocker Styling 


Snap-In Mount 


1/4” Spade 
10 Terminals 


(Illuminated versions only) 
14VDC, 28VDC, Replace Lamps from Front 
Lamp and LED versions 


Sealing, Rocker Style and Color, 

Pad Printed or Laser-Etched legends, Dry Circuit 
Capabilities, Special Ratings, Reversing Jumpers, 
Keyed Connector, Gang Mounting, Panel Plugs, 
Companion Indicator 


Consult Customer Service Consult Customer Service 


1 970+.010 On indicator "B” 


(50.04+.25) .500+.005 
(12.70+.25) 


<_—____—_—— 


“~~ 


as |||) Sf _.054+.005 
345+.010 mem (1374.13) 
(8.76+.25) 


| 408+.010 
(10.36+.25) 


ie .0321.005 .462+.005 
(0.81+.13) (11.73+.13) 


.B60+.005 
(21.84.13) mare 
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EATON CORPORATION SWITCHES 
Commercial Controls Division 


QUALITY 
SYSTEMS CERTIFIED 


GENERAL 
PRODUCT 


GUIDE 


Product name: MIDSIZE SNAP-IN MINIATURE SNAP-IN MINIATURE 
ROCKER SWITCHES ROCKER SWITCHES ROCKER, TOGGLE 
AC RATED, ILLUMINATED | AC RATED, ILLUMINATED | AND PADDLE 
AND NON-ILLUMINATED AND NON-ILLUMINATED ea 


1500 Series: 
1OAMPS @ 125VAC, IOAMPS @ 250VAC 
ISAMPS @ 125VAC, 1OAMPS @ 250VAC 
22AMPS !HP @ 125VAC, 

1600 Series: (not shown) 

16AMPS 1HP @ 250VAC 

10(2)AMPS @ 250VAC 

10(4)AMPS @ 250VAC 

16(4)AMPS @ 250VAC 

IOAMPS @ 28VDC 8AMPS @ 14V(T) 


SPST, SPDT, DPST, DPDT 
Maintained and Momentary Action 


SAMPS @ 125VAC, 

6AMPS @ 250VAC 
6(4)AMPS @ 250VAC 

10 AMPS @ 125VAC 

10 AMPS @ 250VAC 

Make: 1OOAMPS Peak Inrush 
@ 250VAC for 4 Milliseconds 


6AMPS @ 125VAC 
3AMPS 250VAC 
6AMPS @ 28VDC 


Ratings: 


Circuits: 


Mounting: Snap-In Mount Snap-In Mount 


Terminal: 1/4” Quick Connects, Solder Lug .187” Quick Connects, Solder Lug, 
PCB 
Lighting: 6VDC, 12VDC, 24VDC, 125 Neon, 125 Neon, 250 Neon 
250 Neon 


Options: Legend Stamping, Independent Lamp , Legend Stamping, Special Colors, 
Special Circuits, Special Colors, : Matching Indicator, Sealed 
Hi-Lite Rocker 


SPST, SPDT, DPST, DPDT, 
Maintained and Momentary Action 


SPST, SPDT, DPST, DPDT, 
3PST, 3PDT,4PST, 4PDT. 
ON-ON-ON Circuit 
Availability, One and Two 
Pole Only. Maintained and 
Momentary Action 


Rocker: Small, Standard, or 
Large Heavy Duty Nylon. 

Paddle: Small, Standard, or 
Large Tapered, Heavy Duty 
Nylon 


Non-Iluminated: High-Grade Nylon-66 
Contoured Rocker. 

Illuminated: Heavy Duty Polycarbonate 
Contoured Rocker | 


Non-Iluminated: High-Grade Nylon-66 
Contoured Rocker. 
Illuminated: Heavy Duty Polycarbonate 
Contoured Rocker 


Rocker & Paddle: Snap-In 
Mount, Screw Mount 


Quick Connect, Solder Lug, 
Wire Wrap (various), PC 
(various) 


None. Optional Bezel with 
LED Available 


Sealing, Washable, Legend 
Stamping, Special Colors, 
Rockers and Paddles, 

Dry Circuit Capabaility 


UL Recognized. CSA Certified, VDE Listed UL Recognized. CSA Certified, VDE Listed ULR ped CSA Approved 
Agency Approvals: European Agency Listings, (Consult Customer Service) European Agency Listings, (Consult Customer Service) ecogmced: PPPOve 


1287 MAX: 970 NOM. 079 NOM. 
"994 MAX. 0 


c ~ BE) 


ron + 010 


COMBINATION QUICK 

CONNEC T/SOLOER LUG ; 

SUFFIX"E” . 394 .350t 010 
.248 NOM.(6, 30) wing 1 ’ {8,90 + 0,25) 
.250 MAX.(6,35) 2724 008 

eee io. BOITHK, 886 NOM aa 187x.032¢ 001 
232: MAX =60,85! "890 MAX. (12.7520.05) (4,75x0.80 + 0,03) 


i (2:38 
22,60 


(27,18) 


“THE POWER OF RELIABILITY” 4201 N. 27th Street, Milwaukee, WI 53216 
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E-T-N 


Be1520 For manufacturers’ sales offices, see yellow pages EEM 1999 


5100 


EATON CORPORATION SWITCHES 


SWITCHES 


Commercial Controls Division 


GENERAL PURPOSE 
PUSHBUTTON SWITCHES 
AC RATED 


3/4AMPS @ 125VAC/VDC 

1/4AMPS @ 250 VAC/VDC 

3AMPS @ 1/10OHP@ 125VAC 

LAMP @ 250VAC 

6AMPS @ 125VAC, 3AMPS @ 250VAC 
ISAMPS 1/3HP @ 125VAC 

1OAMPS 1/3HP@ 250VAC 

ISAMPS 1/4HP @ 125VAC 

LOAMPS 1/2HP @ 250VAC 


SPST, SPDT, DPST. . 
Momentary and Alternate Action 


Bright Nickel-Plated Steel or High-Grade Plastic. 


Phenolic Snap-On Buttons are Available for 
Some Models 


Threaded Bushing, .468” Diameter, 32 Thread/Inch. 


Keyway, in Some Series Provides Anti-Rotation 


Feature. Snap-In Mount, Flush Mount, Nest Mount 


1/4” Spade, Screw, Solder Lug, Wire Leads 


Dead-Back Construction, Special Color Buttons, 
.187” Spade, .110°” Tab or PC Terminals, Special 
Hardware, Special Operating Pressure, 


Special Finish, Various Bushing Lengths 


UL Recognized, CSA Certified. 


0.04 (1,02) MAX. PRE-TRAVEL TC BREAK CIRCUIT 
aie 31 4 (7,87) DIA. — 0.22 (5,59) STROKE 
~ y & EXTENSION 


r | 
© 
7 ] I. 


0.56 
(14,22) 


15/32 DIA. 


Le 

"| ae 
out - 
; 0.67 (17,02) DIA. 0.25 (6,35) 


EEM 1999 


ILLUMINATED 
PUSHBUTTON SWITCH 
AC RATED 


SAMPS @ 125VAC 
SAMPS @ 250VAC 
LOAMPS @ 125VAC 
5AMPS @ 250VAC 
LAMPS @125VAC &VDC 


SPDT, DPDT, 
Maintained and Momentary Action 


5/8” Square or 5/8”x1” Rectangular 
5/8”x1” Rectangular Split Legend 
High-Grade Polycarbonate Lens. 
Translucent matte, deadfront, clear, and 
Filtered Styles. 


Snap-In Mount 


.110” Fast-On/Solder Lug 


Legend Stamping, Special Colors, Matching 
Indicators, Sealing Barriers 


See us on the World Wide Web at http://eemonline.com 
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4$O0 900; 
QUALITY 
SYSTEMS CERTIFIED 


MINIATURE PUSHBUTTON 
SWITCH (SENSITIVE SNAP- 
ACTION, STANDARD & SUB- 
MINIATURE) AC RATED 


Sensitive Snap-Action 

SAMPS @ 125VAC or 28 VDC 
LAMP @ 125VAC or 28 VDC 
0.4 VA @ 28V max. (AC or DC) 
Standard 

6AMPS @ 125VAC or 28 VDC 
3AMPS @ 250VAC 


_O.5VA @ 28V max. (AC or DC) 


Subminiature 
1AMP @ 6 VDC or 12 VDC 
O.SAMPS @ 28 VDC or 125VAC 


Sensitive Snap-Action: Momentary 

(COM, NO, NC), SP & DP 

Standard: SPDT, Maintained and Momentary 
Subminiature: Momentary 


Sensitive Snap-Action: .450", .780" & .900" 
Square, .200", .310" & .375" Round. Optional 
Decorative Face-nuts for Round Caps. 
Standard: .200", .310", & .375" Round. 
Optional one Face-nuts. 


Direct Panel Mount, Right- Angel PCB Mount, 
Vertical PCB Mount, Snap-In Mount (.600" x 
.500" Panel Cut-Out) with LED Option, 
Raised or Flush Cap with Snap-In Mount 


Solder Lug, PC Terminals 


Legend Stamping, Special Hardware 


UL Recognized. CSA Certified. UL Recognized. CSA Certified. 


ca a 514 


' (13) +.015 
1/4-40 —g 
UNS-2A 


185, TYP, —»| ball 031 MAX. 


(4.7) (.79) TYP. 


MAINTAINED ACTION MOMENTARY ACTION 


E A Cc ' “THE POWER OF RELIABILITY” 4201 N. 27th Street, Milwaukee, WI 53216. 
For complete catalog or location of your nearest sales office call 1-800-962-0820 or Fax 1-414-449-6118 | 
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EECO SINCE 1947, EECO SwitcH...THE LEADER IN 
pS ELECTRO-MECHANICAL SWITCH TECHNOLOGY 


.. The Original Rotary DIP Switch 


EECO MICRO-DIP*. 


EECO’s MICRO-DIP® offers direct decimal-to-binary 
conversion in a miniature, PCB mounted package. 
Typical applications include alarm systems, tem- 
perature controls, and addressing SCSI computer 
peripherals. Only EECO offers four models to meet 
any design requirements. 


4700 Series Surface Mount Switch: Using the latest high temperature materials the 4700 Series is a true SMT switch. 
Available in 10 or 16 position versions, with flush or extended actuators, the 4700 Series is a space saving 0.100” tall. 


4500 Series Switch: The 4500 Series is a through-hole version of the 4700 SMT switch. The compact dimensions and ultra 
low profile require minimal packaging space. 


3500 Series Switch: Our most popular model, the 3500 Series is offered in top or right angle mountings, flush or extended 
shaft versions, and three knob options. Color coded for quick identification, made from high temperature plastics, and fully 
sealed for automated processes. LIFETIME WARRANTY!! 


2300 Series Switch: The world’s only DOUBLE POLE binary coded rotary DIP switches. Ideal for CMOS applications, the | 
2300 Series offers a unique output arrangement in which all four outputs are always connected to one of the two com- 
mons. 10 and 16 position double pole models, process seals and our exclusive LIFETIME WARRANTY!! 


4700 3500 2300 


Features a Series Series Series 
Codes - 10, 16 


Double Pole Codes ee ete call | 
| Mounting =| Top S| Sop S| Top, RA Top, RA 


Flush, Extended Flush, Extended Flush, Extended _ 


| PermanentSeal = ss | | TC 
FO 
jULoavoPlstics = =| CE eC 
4700 SERIES | 2300 SERIES 
oon a 57 * a 
BOTTOM CLEARANCE é7)| | \ 
17 Sie | eo 
45 mm) 11.43 
(3500 SERIES sinc saet 


70 
32) 
_ 


| 
(4. ; 
140 <'— 
i 1 (3.56) 380 MAX EXTENDED SHAFT VERSIONS 
—p»| RECESSED + .002 | | r 


CHARACTERS (.050) 
TYP TYP 


Coe “OW X .03SD X .125L 040 
st (89) (89) (3.18) (1.02) 


«<¢ 410+.020 
(10.41 +51) 


TEL: (714) 835-6000 © FAX: (714) 953-3747 ¢ E-Mail: sales@eecoswitch.com 
EECO Switch Division e Transico, Inc. ¢ 1800 E. Wilshire Ave. ¢ Santa Ana ¢ California « 92705 
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EeECO SINCE 1947, EECO SwitcH...THE LEADER IN 
ELECTRO-MECHANICAL SWITCH TECHNOLOGY 


EECO ER SERIES ROCKER SWITCHES 


FECO’s ER Series rocker switches offer the features and options for 
any On-Off switching application. 


ER10 Series: This miniature rocker switch is available in SPST and DPST 
models. Rated 6A @ 250 VAC, with optional 12V to 250V lamps for illumi- 
nated rockers. Standard and right angle models for any application. 


ER20 Series: Miniature rocker switch available in 9 On-Off SPST configura- 
tions. Options include LED illumination and standard or right angle mount- 
ing styles. Standard rating 6A @ 250 VAC, 8 A @ 250 VAC models are also 
available. 


ER30 Series: A standard size rocker switch perfect for appliances. TAL GR 
Available in 9 On-Off SPST models. Options include 12 V to 250V lamps for = 
illumination. Standard rating 10A @ 250 VAC, 15 A models also available. (N) (D) S i) 


ol 
| . 
(5.0) fH 0) 
732 


EECO STRIPSWITCH® 


EECO’s STRIPSWITCH ts a PCB mounted miniature thumbwheel switch. 
Available in 10 and 16 position models, the STRIPSWITCH offers a 
direct decimal-to-binary conversion in an easy to use package. 


2100 Series: The innovative design of the 2100 Series permits up to 4 indi- 
vidual switches to be mounted on a single terminal board. Flush or optional 
extended shafts, stop pins or custom legends make the 2100 Series a popu- 
lar choice in many applications. 


2700 Series: The 2700 Series STRIPSWITCH is a fully sealed model suitable 
for automated soldering and cleaning processes. 


2100 SERIES 2700 SERIES 


CHARACTER HEIGHT: .100 (2.54) 10 AND 16 POSITION SINGLE CHARACTER 
085 (2.16) 16 POSITION DOUBLE CHARACTER = GHaRACTER HEIGHT: .100 (2.54) 10 POSITION 
085 (2.16) 16 POSITION NUMERIC 085 (2.16) 16 POSITION 


.250 DIA (SLOT .050 X .050) 
(6.35 DIA) (1.27 X 1.27) 


Station "1" caer tebe leftmost switch when viewing 
the assembly as indicated. 


015 (.38) MIN 
4 PL 


——— y SCREWDRIVER s.0r| | 
200 x .034 x .050 P| og .790 SQ > 


. DEE 
A 210 MAX (5.08) (.86) (1.27) (20.07) 
5.33 


TERMINALS .007 X .025 (.178 X .635) 


TEL: (714) 835-6000 © FAX: (714) 953-3747 © E-Mail: sales@eecoswitch.com 
EECO Switch Division ¢ Transico, Inc. « 1800 E. Wilshire Ave. ¢ Santa Ana ¢ California « 92705 


125+.01S TYP TERMINAL .011 + .003 X .025 + .003 
(3.18) (28)  (.64) 
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EECO SINCE 1947, EECO SwitcH...THE LEADER IN 
ELECTRO-MECHANICAL SWITCH TECHNOLOGY 


EECO THUMBWHEEL SWITCHES 


FECO Switch specializes in coded switches. The EECO thumbwheel catalog 
includes everything from miniature to military grade. Options such as lighting, 
RFI shielding and custom legends available on most series. 


NEW!! 1500 Series SCS! ADDRESS SWITCH 


1500 Series: The 1500 Series is an efficient, low cost means of addressing SCSI 
peripherals such as tape and disk drives. The 1500 Series is available in 8 and 16 
position versions, with either flush or extended actuators to reduce the chance of 
accidental setting changes. 


1500 SERIES 


316 
[8.0mm 563 
(14.3mm] 1 


COMMENDED 
PANEL CUTOUT 


ae | 


148 
[3.8mm} 


OTHER MODELS 


1000/1100/1200 Series: These are low cost, miniature thumbwheel and pushwheel switches. Penset and lockset models 
reduce the chance of accidental actuation. 


1300/1400 Series: A larger version of the 1000-1200 family, the 1300 and 1400 Series are offered in 10 and 16 position 
models, with a choice of thumbwheel, pushwheel or lockset actuators. 


1776/1976 Series: These industrial grade switches are available in gloss or matte finish, and offer a wide range of optional 
features. The 1776 is .500” wide, while the 1976 is a slim .350”. Over 50 electrical codes available. 


1800 Series: The versatile 1800 Series switch combines low cost with a large, easy to use package size. 

2000 Series: A \arge, industrial grade thumbwheel with optional seals for harsh environments. 

7000 Series: The 7000 Series is a military grade thumbwheel, offering the best seal in the industry against moisture and dirt. 
9200 Series: Offering the same features as the 2000 Series, the 9200 Series switch is .600” wide for easy use. 


1776 SERIES 9200 SERIES 


TEL: (714) 835-6000 © FAX: (714) 953-3747 © E-Mail: sales@eecoswitch.com > 
EECO Switch Division ¢ Transico, Inc. ¢ 1800 E. Wilshire Ave. ¢ Santa Ana ¢ California ¢ 92705 
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ELECTRO-MECHANICAL SWITCH TECHNOLOGY 


EECO MEMBRANE KEYPADS 


EECO SWITCH has manufactured high quality MEMBRANE KEY- 
PADS and assemblies for over 18 years. And our experience in 
switch design sets us apart from other membrane suppliers. EECO 
SWITCH is one of the few manufacturers of both electro-mechani- 
cal switches and membrane keypads. Most membrane suppliers in 
the marketplace are primarily label designers and printers. They 
may know printing, but they don’t know switch design and manu- 
facturing. As a switch manufacturer, EECO SWITCH can offer exper- 
tise in both high quality switch design and graphics layout. This is 
why EECO SWITCH manufactures membrane keypads for major 
medical equipment manufacturers worldwide. They rely on EECO 
SWITCH for the quality and reliability their equipment demands. 


EECO SWITCH engineers will design and manufacture a 
membrane keypad to meet YOUR demanding applications. 


We offer: 

e Superior switch circuit design §* LED illumination e Fiber optic illumination 

¢ Custom graphic design e Custom embossing e Dead-face illuminated graphics 
e ESD shielding e Metal or polymer domes for tactile feedback 


When your project calls for a custom membrane keypad, call the Switch Experts at EECO SWITCH first! 


CUSTOM ELASTOMER KEYPAD PRODUCTS 


Does your new project need an ELASTOMER KEYPAD for the 
operator interface? Then look to the Switch Experts at EECO 
SWITCH to design the perfect elastomer keypad for you. EECO 
SWITCH offers an endless variety of colorful, durable elastomer 
keypads to meet any design requirement. Our engineers are the 
switch experts and can help you specify the right material, key 
travel, layout and graphics for your product. We can also offer 
a combination of our elastomer and membrane switch exper- 
tise to create a complete keypad assembly for you. EECO 
SWITCH is one of the few manufacturers of electro-mechanical 
switches and elastomer keypads. Our elastomer keypads are 
found in the most demanding applications worldwide. Rely on 
EECO SWITCH for the quality and reliability you demand. Why 
trust your elastomer keypad design to anyone else? When your 
project calls for a custom ELASTOMER KEYPAD, call the 
Switch Experts at EECO SWITCH first! 


TEL: (714) 835-6000 © FAX: (714) 953-3747 © E-Mail: sales@eecoswitch.com 
EECO Switch Division ¢ Transico, Inc. ¢ 1800 E. Wilshire Ave. ¢ Santa Ana ¢ California ¢ 92705 
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e100 


LM 


Phoenix, Arizona 
2425 South 21st St. 


Phoenix, AZ 85034 
@ (602) 267-1111 
Fax: (602) 267-7070 


Northern California 
1026 6th Ave. 

Oakland, CA 94606 

@ (510) 835-1500 
Fax: (510) 835-0398 


Southern California 
1301 Olympic Blvd. 
Santa Monica, CA 90404 
@ (310) 452-1229 
Fax: (310) 399-8600 


Louisville, Kentucky 
842 South 7th St. 
Louisville, KY 40203 

@ (502) 568-8888 
Fax: (502) 589-9829 


Northwest 

12506 130th Lane NE 
Kirkland, WA 98034 
DB (425) 821-5454 
Fax: (425) 821-2929 


Austin, Texas 
9701 Dessau Rd., #204 
Austin, TX 78753 

@ (512) 491-0101 
Fax: (512) 491-0111 


Miami, Florida 
4028 NW 25th St. 
Miami, FL 33142 

@ (305) 871-0071 
Fax: (305) 871-0072 


MASTER DISTRIBUTORS 


“Get It Faster From Master” 


CABINETS FILTERS 


BUD Curtis 


Hammond FUSES 

CAPACITORS Bussmann 

Surge Ferraz 
Littelfuse 


IRCUIT 
sHiavins iid 
Airpax INDICATOR 

Fuji LAMPS & LED’S 


Heinemann / Eaton IDI 


Idec JKL 
Master Electronics eawonics 


Siemens / Potter & Brumfield a fee 
L Cc t 
Siemens Energy & Automation Feely emponenms 


Wieland Sylvania 


eSOCKENS HEAT SINKS 


Ht 
E alte enti aprae Wakefield 


Sy 


Ge, ‘yy 


ie 


Rae 2 PHOTO & PROX 
Curtis Agastat , 

Custom | ae Electro 

Kings Gonnectors Idec 

Masterlectronics Omron 

Pandui ib Opto Switch 

Pomofa Skan-A-Matic 

Siemerig / Potter & Brumfield 

Precicogfact PLC's 
Switchcraft” . Fuji 
A eae ie Idec 


Omron 
gONT NTA POTS & 
wdc ibe Bourns 


RESISTORS 
Fuji ig 


ib Clarostats, 
Furnas MEC "4 
Siemens Energy & Automation Ohmite 


COUNTERS id 
ATC SOLENOIDS 


Curtis Instruments Deltrol 
. Dormeyer 


Guardian 
Kessler-Ellis 


Master Electronics TERMINAL 
Omron BLOCKS 


Redington Auguat / RDI 
Sodeco/Maxmar i Buchanan 


DIODES 2 Teun 


International Rectifier suka) Watainon 
shies Magnum / USD 
Surge 


Marco 
FANS 


Riacon / RIA 
Aromat / NIAS 


“SSS 
saat 


SAK 


Siemens Energy & Automation 
ETRI USD 

EBM / Papst Vernitron-Beau 

U.S. Toyo Weidmuller 

Qualtek Wieland 


Or ge Simpson Electric 
i, ; Triplett 


RELAYS SWITCHES. 
Aleph International Apem 

Allied Controls Aromat / NAIS 
American Zettler Augat/Alco 

Aromat / NIAS Bourns 

AT&T C&K 

C.P. Clare Cherry 
Communications Inst. (C11) Cutler-Hammer / Eaton 
Coto EECO / Transico 
Crydom Controls Electro-Mech 

Deltrol Fuji 

Elec-Trol Idec 

Fuji McGill 

Genicom : Microswitch 

Gentron Omron 

Gordos Oslo 

Guardian RAFI / C&K 

Hamlin Siemens co & Automation 
Idec Switchcraft 

Line Electric 


OMLIAO AMAA ee dnisewamcueiaan’ by, “AN ag nege ft/ MSD 


Master Eleettonics 
MEC rin ay 

Midtex — 4% ti, 
Omron 1. j POM 
Siernens / Po re Brumff fly pretiron i 
Schrack Pg fee Dormeyer %” 
Siemens Energy & Autonation Idec 
Sigma 
Solid State Optronics 
Struthers-Dunn 
Takamisawa 
Teledyne Siemens Energy & Automation 
Theta-J SL Waber 
Triridge . Sola 
Wieland Stancor 

Superior 

Jemure 

Opaz 

1 “ty ,, Vriag 

- rnp Lite 


WIRE, J WIRING 


HA eae te 
TIMERS Alpha 

Agastat Arrow Hart / Cooper 
Amperite Belden 

Aromat / NIAS Birtcher 

ATC Buchanan 

Bourns Commscope 
Crouzet Crouse-Hinds 
Curtis Instruments Harvey Hubbell 
Guardian H.H. Smith 

Idec Insultab 

Industrial Timer Manhattan 
Magnecraft / MSD Panduit 

Master Electronics Pomona 

Midtex Thomas & Betts 
Omron Tyton / Hellerman 
Siemens / Potter & Brumfield Wakefield 

Syrelec Wieland 


Omron af f 
Power One 


EQUIPMENT 
Biddle Y . 
Fluke ‘uy iy 


Tektronix 


_ ORDERS PLACED BY 5:00 P.M. ARE SHIPPED THE SAME DAY 


“MASTER DISTRIBUTORS Is Your Best Source for...” 


E:-T-N 


OHMITE 
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ELMA Electronic Inc. 

44350 Grimmer Blvd., Fremont, CA 94538 = L Mi 
(510) 656-3400, (510) 656-3783 Fax 
http://Awww.elma.com, E-Mail: sales@elma.com Innovative in Electronics 


High Quality Switches For Low Voltage Applications 


All ELMA products are available off-the-shelf and COMPETITIVELY PRICED. For complete information or our free 
catalog call, write or fax today. 


2,2 
Type 01 
Type 01 switches are used when high quality et 
and low cost are primary considerations. The 5 


type 01 can be panel or PCB mounted. 
Positions: 1-12 

Poles: 1-8 

Switch Mode: Shorting and non-shorting 
Contacts: Silver or 120 micro inch gold 
Mechanical Life: Greater than 600K detents 
Temperature Range: -40 to +85 deg. C 
Contact Resistance: < 10 milli Onm 
Indexing Angle: 30, 36, and 60 deg. 


rr 


ry 
on 
ane 


TYPE 01 


Type 08 


The type 08 is perfect for PCB applications 
which require a large number of poles or a low 
overall height. It is intended for PCB use only. 
Positions: 1-12 

Poles: 1-100 and more...contact factory 
Switch Mode: Shorting and non-shorting 
Contacts: Silver or 120 micro inch gold 
Mechanical Life: Greater than 600K detents 
Temperature Range: -40 to +85 deg. C 
Contact Resistance: < 20 milli Ohm 

Indexing Angle: 30 deg. 


7 
se 


rl . 


taj| “L=1wafer 28 = mm 
3 2 wafers 38.16 mm 
aS) 3 wafers 48.32 mm 

t 4 wafers 58.48 mm 
in 1 


one wafer more + 10.16 mm 


**All further steps are in 5.08 mm pitch 
TYPE 08 


Type 07 Coded 


The type 07 coded switches are the best made, 
highest quality, longest lasting coded switches in 
the world...and we can prove it. Please call for 
test results. 
Positions: 1-16 
Coding: BCD, BCD Compliment, HEX, HEX 
Compliment, Gray Code 
Switch Mode: Shorting and non-shorting 
Contacts: 80 micro inch gold 
Mechanical Life: Greater than 320K detents 
for HEX 
Temperature Range: -40 to +85 deg. C 
Contact Resistance: < 10 milli Ohm 
Indexing Angle: 22.5 and 36 deg. TYPE OC ROIEY:Pee AL=12,8 


'@ Front panel 


Type E-27, Optical Encoder Reliability at Mechanical Encoder Price: 


Elma E27 is the new sub-miniature mechanical 
encoder switch designed specifically for 
applications requiring extended life. E27 is the 
first low cost mechanical encoder to achieve 
100,000 cycle rotation life. This technology 
breakthrough will enable users to benefit from 
greatly extended encoder life without the 
prohibitively high cost of optical encoders. 
¢ Integrated push-button switch. 
¢ Digital output up to 30 detents per rotation. 
¢ This sub-miniature compact encoder is 
completely sealed and washable for modern 
assembly techniques. 
¢ Available in horizontal and vertical configurations 
e E27 encoders can be fitted with application TYPE E27 Horizontal 
specific shaft configurations, quickly and 
inexpensively. 


Leiierplattentochblid Bautelleseite 
component side 


pushbutton crtiing matrix 


Encoder 
pin-out 


See Section 2400 (Panel Hardware-Bezels, Dials, Knobs, etc.), see Section 1400 (Cabinet Enclosures), 
see Section 2460 (Lamps & Lights), see section 5150 (Keyboard & Keypads) for additional products. 
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_ SWITCHES. _ 


TOGGLE & ROCKER/PADDLE SWITCHES 


100 


Series 


° 5A @ 120V AC, 
2A @ 250V AC, 
0.4VA @ 20V AC 

* Multiple actuators 

* Solder Lug, Quick 
Connect, PC Pin, 
and Rt. Angle PC 
Pin terminations 

* Internal O-ring 
sealed versions 

* Silver or Gold term. 

¢ SPDT or DPDT 


ROCKER SWITCHES 


° 15A @ 125V AC, 
6A @ 250V AC 

* Multiple markings 

¢ LED lighted versions 

* Solder Lug, Faston, 
PC Pin, and Rt. 
Angle PC Pin 

° UL, CSA, VDE, 
Semko, Nemko, 
Demko, Fimko 

¢ SPST or SPDT 


ROCKER SWITCHES 


] * 154 @ 125V.AC, 


10A @ 250V AC 

* Multiple markings 

¢ LED, Neon, and 
Incandescent lighted 

* Faston termination 

¢ UL, CSA, VDE, 
Semko, Nemko, 
Demko, Fimko 

¢ SPDT 


¢ 3A @ 120V AC, 
1A @ 250V AC, 
0.4VA @ 20V AC 

* Multiple actuators 

* Solder Lug, PC Pin, 
and Rt. Angle PC 
Pin terminations 

* Internal O-ring 
sealed versions 

¢ Silver or Gold term. 

¢ SPDT or DPDT 


° 15A @ 125V AC, 
10A @ 250V AC 


| * Multiple markings 
| ° LED, Neon, and 


Incandescent lighted 
versions 


| © Solder Lug and 


Faston terminations 


| * UL, CSA 


¢ SPST or SPDT 


| ° 15A @ 125V AC, 


10A @ 250V AC 
¢ Multiple markings 
¢ LED, Neon, and 


Incandescent lighted | 


¢ Faston termination 

e UL, CSA, VDE, 
Semko, Nemko, 
Demko, Fimko 

¢ DPDT 


POWER PUSHBUTTON SWITCHES - LIGHTED 


B-1528 


° 1A @ 250V AC, 
2A @ 250V AC 
4A @ 250V AC 
5A @ 250V AC 
¢ SPST, DPST, 3PST 
or 4PST circuits 
¢ LED, Neon, and 
Incandescent bulbs 
* Momentary or 
Latching versions 


° UL approved D16 Series Sealed 


° 5A @ 125V AC, 
5A @ 250V AC 

* Panel mount avail. 

* Solder Lug or PC 
Pin termination 

* UL, CSA, VDE, 
Semko, Nemko, 
Demko, Fimko 

¢ SPST 


i hot 
st A 
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° 1A @ 250V AC, 
2A @ 250V AC 
4A @ 250V AC 
5A @ 250V AC 

¢ SPST, DPST, 3PST 
or 4PST circuits 

¢ LED, Neon, and 
Incandescent bulbs 

* Momentary or 
Latching versions 

¢ UL approved 

* Sealed to IP65 stds 


° 7A @ 125V AC, 
4A @ 250V AC 

¢ Panel mount avail. 

° Solder Lug or PC 
Pin termination 

¢ UL, CSA, VDE, 
Semko, Nemko, 
Demko, Fimko 

¢ DPDT or DPST 


at http://eemonline.com 


R1973 Series 


P16 Series 


L16 Series 


° 5A @ 120V AC, 
2A @ 250V AC, 
0.4VA @ 20V AC 
° Multiple actuators 
° Multiple terminations 
* Panei mount versions 
° Sealed styles (300A) 


° 3A @ 120V AC, 
1A @ 250V AC, 
0.4VA @ 20V AC 
* Multiple actuators 
* Multiple terminations 
* Panel mount versions 
° Sealed styles (400A) 


° 9A @ 125V AC, 
6A @ 250V AC 

* Multiple markings 

* LED, Neon, and 
Incandescent lighted 
versions 

° Faston and Rt. Angle 
PC Pin terminations 

° UL, CSA, VDE, 
Semko, Nemko, 
Demko, Fimko 

¢ SPST or DPST 


/ © 4(1)A @ 250V AC 


2A @ 250V AC 
6A @ 250V AC 

* Multiple markings 

* Faston or PC Pin 
terminations 

°* UL, CSA, VDE, 
Semko, Nemko, 
Demko, Fimko 


° 1A @ 250V AC, 
2A @ 250V AC 
4A @ 250V AC 
5A @ 250V AC 

¢ SPST, DPST, 3PST 
or 4PST circuits 

* LED, Neon, and 
Incandescent bulbs 

* Momeniary or 
Latching versions 

° UL approved 

* P16 Series = Socket 
Style termination 

° L16 Series = Pilot 
Indicator only 


* PC mount bracket 

e UL, CSA, VDE, 
Semko, Nemko, 
Demko, Fimko 

° SPST 


* PC mount bracket 

* UL, CSA, VDE, 
Semko, Nemko, 
Demko, Fimko 

* DPDT or DPST 


EEM 1999 


5100 


SWITCHES 


LIGHTED Tact SwircHEs & TACT ASSEMBLIES 


TACTILE PUSHBUTTON SWITCHES 


TL 
1100 


| 2230 


EEM 1999 © 


PUSHBUTTON SWITCHES 


¢ 50mA @ 12V DC 

¢ 160 gf operating 
force 

¢ Various caps 
available with clear 
lenses and choice 
of colors 

¢ Red, Green, or 
Yellow LEDs avail. 

¢ SPST 


° 50mA @ 12V DC 

* 160 of or 260 of 
operating forces 

¢ Various actuator 
lengths and styles 


1 *° SPST; rt angle avail. 


* 50mA @ 12V DC 

¢ 130 gf, 180 gf, or 
260 gf op. forces 

¢ Various term. styles 

¢ SPST 


° 0.1A @ 30V DC 


TL 1251 


TL 
1105 


Rt. Angle 


* 140gf operating force | 


¢ Moment. or Latching 
* Multiple cap options 
¢ DPDT 


* 0.1A @ 30V DC 

¢ 200gf operating force 

* Moment. or Latching 

* Multiple actuator 
lengths; caps avail. 

¢ DPDT 


¢ 25mA @ 50V DC 

* Momentary action 

¢ Non-Shorting (BBM) 

* Silver or Gold 
plated contacts 

* Multiple cap styles 
and colors 

¢ 0.7mm travel stroke 

¢ SPDT, SPST 


* 0.3A @ 30V DC 


¢ Moment. or Latching FEES gua 


* Solder Lug or PC 
Pin terminations 

¢ Low profile and 
panel mount styles 

¢ Multiple shaft styles 

¢ 3.5 mm travel stroke 

¢ SPDT or DPDT 


4201 


¢ 50mA @ 12V DC 

¢ 300 of max. 
operating force 

¢ Entire top surface 
is back lit for high 
brilliance 

¢ Red, Green, or 
Yellow LEDs avail. 

* 8 mm height 

° SPST 


¢ 50mA @ 12V DC 
* 100 gf, 160 of, 

or 260 of op. forces 
¢ Various Caps avail. 


, * Gold or Silver 


termination options 
* Multiple actuator 
lenghts available, 
including square 
snap-on head 
¢ SPST 


° 0.1A @ 30V DC 

* 180 gf operating 
force 

* Moment. or Latching 


, * Various actuator 


styles and lenghts 
¢ Various termination 
options 
* DPDT (2201) or 
4PDT (4201) 


* 250mA @ 120V DC | 


* Silver or Gold 
Contacts 

¢ LED Lighted 
versions with 
multiple color LEDs 

¢ Momentary or 
Latching versions 

¢ Multiple button and 
cover options 

¢ DPDT 


° 0.1A @ 30V DC 

° Individual mounting 
brackets available 

¢ Momentary or 
Latching 

* Shorting (MBB) or 
Non-Shorting (BBM) 

¢ UL94V0 mils. avail. 


° Choice of 100 gf, 
160 gf, or 260 of 
operating forces 

°10 mmor15 mm 
key pitch available 


* Various actuator 


lengths available 


¢ Assemblies include 


900 Series SMT 


up to 9 switches 
per chassis 
* SPST 


° 50mA @ 12V DC 

* Multiple operating 
forces available. 

* Gold or Silver 
termination options 

° Multiple surface 
mount (SMT) styles 
in tape and reel 

¢ Radial lead versions 
include rt. angle style 

* SPST 


¢ 100mA @ 12V DC 

° 51 gf maximum 
operating force 

* Gull wing SMT 
termination 

* tape and reel 
packaging 

¢ Ultra-miniature size 

¢ SPST 


¢ 12mA @ 24V 

* Momentary action 

¢ LED lighted avail. 

* Multiple cap colors 
and styles 

¢ SPDT 


° 10mA @ 35V DC 
10mA @ 100V AC 

° Tactile feel 

¢ Multiple cap colors 
and styles 

° SPST 


° 0.5A @ 100V AC, 
0.2A @ 250V AC, 
1A @ 25V DC 

¢ Moment. or Latching 

* Std. or ‘Light Touch’ 
operating forces 

* Silver or Gold 
contacts 

¢ UL94V0 mtis. avail. 

¢ Short. or Non-Short. 

° Up to 16 poles 
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CTING PUSHBUTTON SWITCHES 


* 1A @120V AC, 
0.4VA @ 20V AC 
¢ Snap-in bracket 


° 1A @120V AC, * 3A @120V AC, 


0.4VA @ 20V AC 1A @ 250V AC, available 
* Multiple cap options . 0.4VA@20VAC | foe © PC Pin, and Rt. 
* Solder Lug, Quick * Multiple cap options [°° -| Angle PC Pin 


Connect, PC Pin, 
and Rt. Angle PC 
Pin terminations 

¢ Panel mount 
versions available 

¢ Silver or Gold term. 

¢ SPDT or DPDT 

* Sealed styles (700A) 


DIP SWITCHES 


¢ Solder Lug, PC Pin, 
and Rt. Angle PC 
Pin terminations 

¢ Panel mount 
versions available 

¢ Silver or Gold term. 

¢ SPST or SPDT 


terminations 
° Internal O-ring seal 
* Silver or Gold term. 
° SMT versions in 
tape and reel (800B) 
eae hoo 4 ° UL94V0 materials 
-800B: SMT Sealed | ° SPST 


— ° Switch: 25mA @ 24VDC 

* Carry: 100mA @ 50VDC 

* 1/2 pitch size with 
gull wing SMT term. 

* Top tape seal avail. 

| * UL94V0 materials 

J ° SPST 4 pos., 8 pos. 


KAS — ° Switch: 25mA @ 24vDC | 
p * Carry: 100mA @ 50VDC 

SerieS «PC Pin or Rt. Angie | 
PC Pin (KAS only) 

. ° Recessed or 

.| extended actuators 

* Top Side ‘OFF’ and 
Top Side ‘ON’ styles 

° Top tape seal avail. 

* UL94V0 materials 

¢ SPST 2-12 pos. 


: KAW * Switch: 25mA @ 24VDC 
. * Carry: 100mA @ 50VDC } 

Series » pc Pin or Gull Wing 
SMT termination 

¢ Recessed or 
extended actuators | 

* Std. or tape and reel * 
packaging 

— © Top tape seal avail. 

* SPST 1-12 pos. (KAW) KAP 

* SPST 2-10 pos. (KAL) Series 


caged © Switch: 25mA @ 24VDC 
- | © Carry: 100mA @ 50VDC 

° PC Pin termination 

* UL94V0 materials 

* Tri-State circuit: 
4pos., 8 pos., 

9 pos., and 10 pos. 


SLIDE SWITCHES 


* Multiple ratings avail. 

¢ Right angle versions 

¢ SMT versions in 
tape and reel 

* Short. or Non-Short. 

* Multiple actuators 

* Multiple operating 
forces 

* SPDT, SP3T, DPDT, 
DP3T, DP4T, DP6T, 
4PDT, 4P3T, 4P4T, 
6PDT, 6P3T, 6P4T, 
8PDT, 8P3T, 8P4T 


* 6A @ 120V AC, 
3A @ 250V AC, 
0.4VA @ 20V AC 

* Solder Lug, Quick 
Connect, PC Pin, 
and Rt. Angle PC 
Pin terminations | 

¢ Mounting Ears avail. 

* Multiple actuators 

* Silver or Gold term. 

¢ SPDT or DPDT 


* 6A @ 120V AC, 
3A @ 250V AC, 
0.4VA @ 20V AC 

* Various termination 
spacing options 

* Recessed, Extended 
or Side actuators 

¢ Silver or Gold term. 

¢ SPDT or DPDT 


EG SMT Series | 


KEYLOCK SWITCHES 


¢ Up to 5 (five) key 
positions per lock 
with up to 20 lock 
configurations 

* Multiple key styles 

¢ Up to 50,000 key 
combinations 

¢ Various materials 
available 

¢ Multiple indexing: 
45°, 60°, or 90° 

° SP or DP versions 


* Multiple ratings avail.: 
0.2A @ 125V AC / 
0.4A @ 250V AC; 
1A @ 125V AC / 
0.5A @ 250V AC; 
2A @ 125V AC / 
1A @ 250V AC; 
3A @ 125V AC / 
1.5A @ 250V AC; 
4an@i2vac/ KO { 
2A @ 250V AC Series : 


(continued next column) 


ROTARY SWITCHES & LEVER SWITCHES 


* 350mA @ 110V AC, °0.1A @ 16V DC 
150mMA @ 250V AC * Contact resistance: 

¢ Solder Lug or PC Pin |]: 100mQ Max. 

* Up to 12 positions ° PC Pin termination 

* Shorting (MBB) or * Various actuator 
Non-Shorting (BBM) lengths available 

* Silver or Gold term. * Circuit: 1 common, 

* SPST, DPST, 3PST, 9 positions 

or 4PST versions - 
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®) 


Dip SWITCHES/REED RELAYS 


AN ISO-9001 COMPANY 
ROTARY DIP SWITCHES 


Thru-Hole | Shaft 8, 10, 16 
Rt. Angle 8, 10, 16 ERD1(08, 10, 16)RR 


Thru-Hole 8, 10, 16 ERD2(08, 10, 16)RR 


DIP SWITCHES 

CONTACT RATING: Switching-SOmA @ 24VDC. Non-Switching-100mA, SOVDC; VIBRATION: Per MIL-STD-202F, Method 204D 

CONTACT RESISTANCE: 100mQ Max. @ SVDC, 10mA. SOLDERABILITY: After flux 230+5°C for 5+0.5 second 
TEMPERATURE RATING: Operating-25°C to +70°C, Storage-40°C to +85°C; 95% coverage. 

OPERATING FORCE: 800gf-cm Max. SOLDERING HEAT: 260+5°C for 5+1 second. All UL-94V-0 
HUMIDITY: 95% RH, 40°C for 96Hrs. fire retardant plastics used. 


TOP SLID DIP SWITCHES: EDGI/EDS Series SEEING EEE ee oie opcenans 


EDG/EDS OO 2 <9O 


| “L— Actuator & Sealing: S: Standard; ST: Standard and Sealed. ae 
L: Low Profile; LT: Low Profile and Sealed. 
# of Position: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 15 
Contact Form: 1: SPST; 2: DPST; 3: SPDT; 4: 3PST; 5: 4PST; 6: DPDT 
EDG: Gold Plated Contact; EDS: Silver Plated Contact 


PAINO DIP SWITCHES: EPG/EPS/EPD Series 
EPG/EPS/EPD 0 OFoO O 


| “UL Actuator & Sealing: A: Top Side "OFF"; AT: Same as "A" + w/Tape Sealed. 
B: Top Side "ON"; BT: Same as "B" + w/Tape Sealed. 
# of Position: 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 
Contact Form: |: SPST; 2: DPST; 3: SPDT; 4: 3PST; 5: 4PST; 6: DPDT 
EPG: Gold Plated Contact; EPS: Silver Plated; EPD: SMT 


AUTO INSERT: EAM Series 
EAM 0 oF 9 


“C— Actuator & Sealing: L: Low Profile; LT: Same as "L" + w/Tape Sealed. 
E: Extended Actuator; ET: Same as "E" + w/Tape Sealed. 
# of Position: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 
Contact Form: 1: SPST 


EAM: Auto Insert & End Stackable 


SURFACE MOUNT: ESD/ESL Series 
ESDESL OF CO oO 


L— Actuator & Sealing: L: Low Profile; LT: Same as "L" + w/Tape Sealed. 
E: Extended Actuator; ET: Same as "E" + w/Tape Sealed. 
# of Position: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 
Contact Form: |: SPST 


ESD: Gull-wing Lead; ESL: J-wing Lead 


TRI-STATE: ETD/ETA/ETS Series 
ETD/ETA/ETS 0O OO 


| “C— Actuator & Sealing: L: Low Profile; LT: Same as "L" + w/Tape Sealed. 
E: Extended Actuator; ET: Same as "E" + w/Tape Sealed. 
# of Position: 4, 5, 6, 7, 8, 9, 10, 12 
Contact Form: 1: SPST 
ETD: Bottom Epoxy Sealed; ETA: Auto Inserting; ETS: Surface Mounting 


REED RELAYS 


(R) EXCEL CELL ELECTRONIC (USA), CORP. Phone: (973) 984-8885 


One Gatehall Dr., Plaza Level Fax: (973) 984-8099 
Parsippany, NJ 07054 E-mail: ece @ece-usa.com 
Visit our website for complete product lines http://www.ece-usa.com 


Call, fax or E-mail us for complete catalog and detailed specifcations. 


AN ISO-9001 COMPANY 
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Make 
SPST-NO 


Break 
SPST-NC 


Break, Make 
(Transfer) 
SPDT 


Make, Break 
(Continuity 
Transfer) 


Break, 
Make, 
Break 


Make, 
Make 


Break, 
Make 


Break, 
Break, 
Make 


Make, 
Break, 
Make 


Make, 
Make, 
Break 


Center off 
SPDT 


Break, 
Make, 
Make 


Double 
make 


Contact 
on arm 


Double break 
Contact on arm 


Double break, 
Double make, 


Contact 
on arm 


Double 
make 


Double break 


Double make 
Double break 
SPDT-DB 
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Mercury and Mercury-Free Tilt and 


Motion Switches and Assemblies 


Fifth Dimension Inc. offers a broad range of low 
cost tilt and motion switches, available in small 
and large quantities and suited to a broad range 
of commercial, industrial and high-reliability appli- 
cations such as aerospace, consumer appliances, 
automotive, health/medical, military, motion con- 
trol, security and toys. They may be activated by 
tilt, shock motion, acceleration, vibration, impulse, 
and centrifugal force and can be custom designed 
to meet your specifications. Reliability and rugged- 
ness are ensured by hermetically sealed, welded 
steel cases. 


Omnidirectional (NO) Omnidirectional (NC) Pe bites Nc) | Single Plane Reid abicoar ty 
| 25 
25 11 
I. 


Dimensions ’ F 8 


Mounts 
Horizontall 


Part Number 


Operating Angle (°) 

(to close from 0°) 
rdigetl Angle (°) 

(to open from 0°) 
Switchin 

Hysterysis (°) 

Load Current (resistive) 
@ 115 VAC (amps) 


Load Current (resistive) 
@ 12 VDC (amps) 


Typical Contact Resistance 
@ 1mA (ohms) 


Speed of Response 
(relative) (1) 


Contact Jitter 
(relative) (2) 
OT 


1. Depends on damping fluid selected to reduce jitter Rated on a scale of 0 to 5 with 5 being most heavily damped (longest response time). 

2. Jitter is the tendency to change state 3° from the operating point. Rated on a scale of 0 to 5 with 5 being most susceptible to vibrations. 

3. Values shown apply when plane of leads is parallel to plane of rotation; see data sheet for 
other values. 


Low-G Impulse Switch (PN 21638-X): | Motion switches (PN 21680-7071, 
Normally open with momentary closure 702): Detect vibrations; non mercury. 
when specified G-level is exceeded; non- Sensitivity < 0.1G measured with a 
latching; mercury. Available in sensitivities SOmsec half-sine impulse. Available 
from 0.2 to 1.0 G measured with a with 1 or 2 mounting leads; mountable 
50msec half-sine impulse. Mountable in __ in any position. 


any position. 
- F oP NEW Envi 
Fifth Dimension : Environmentally Friendly, 


at ; 
801 New York Avenue, Trenton, Nu 08638 ering Switch From 
Tel: 609-393-8350, Fax: 609-599-9508 imension 


EEM 1999 See us on the World Wide Web at http://eemonline.com Be1533 


5100 


SWITCHES 


5100 


rey hill 


SINGLE POLE/SINGLE THROW DIP SWITCHES 


PIANO-DIP® 


Raised Rocker Recessed Rocker 


ROCKER DIP SWITCHES—SERIES 76 

Raised and Recessed Rockers and PIANO-DIP® 

Rated to make and break 1 mA, 5 Vdc: or 50 mA, 30 Vdc: or 150 mA, 
30 Vdc for 10,000 operations per position. Base contacts are copper 
alloy, gold plated 10 microinches minimum over nickel plate. Width is 
.380"(9,65mm);. height is .315"(8,0mm) for raised rocker style, 
.267"(6,27mm) for recessed style, .301“(7,65mm) for the PIANO- 
DIP® . Piano-Dip® standard is up-off. Contact Grayhill for up-on. 


SLIDE DIP SWITCHES—SERIES 78 

Raised and Recessed Slide Types 

Rated to make and break 1 mA, 5 Vdc; or 50 mA, 30 Vde; or 150 mA, 
30 Vdc for 10,000 operations. Base contacts are copper alloy, gold 
plated 10 microinches minimum over nickel plate. Width is 
.380"(9,65mm); height is .315"(8,0mm) for raised slides and .265" 
(6,73mm) for recessed slides. 


MACHINE INSERTABLE, MIDIP® SWITCH-SERIES 90 
Compatible with leading TO-116 IC insertion equipment. Rated to 
make and break 10 mA, 30 Vdc; or 10 mA, 50 mVdc for 2,000 
operations per position. Base contacts are copper alloy, gold plated 
10 microinches minimum over nickel plate. Terminals are molded 
(sealed) into base. Top seal is polyimide film. Width is .290"(7,37mm) 
max.; height above board is .180"(4,57mm) max. 


SURFACE MOUNTABLE SWITCHES-SERIES 90HBW 
Compatible with surface mount assembly, including up to 260°C. 
Rated to make and break 100 mA, 6Vdc; or 10 mA, 50 mVdc for 2,000 
operations per position. Contacts are copper alloy, gold plated 10 
microinches minimum over nickel. Non-conductive parts are UL94V-0 
rated plastic; top seal is polyimide film. Width is .290"(7,37mm) max.; 
height above board is .190"(4,83mm) max. 


MILITARY QUALIFIED DIP SWITCHES 
Switch part numbers containing the letter M are qualified to MIL—-S— 
883504 and may be ordered by the appropriate "M" number. 


TOP SEAL OPTION 
Add S to part number. Part numbers with suffix S are supplied with 
tape seal as standard. 


SERIES 95 TACTILE SWITCH 


Series 95 offers excellenttactile feed- 
back in these miniature switches in 
perpendicular and flush or offset right 
angle mounts. 95B04 part numbers 
are .138" x .275". Mounting terminals 
add .0825" length to each side for 
right angle types, .0205" for perpen- 

reams dicular types. 95B06 part number is 
.260" x .260". 95B12 part numbers are .450" x .450". Switches are 
rated for 100 mA resistive, 5 Vdc. 25,000 cycles of operation for 
95B04, 100,000 for 95B06, and 1,000,000 for 95B12. All types are 
offered in tape and reel packaging. Switches per reel: 2000 for 95B04, 
1000 for 95B06 and 750 for 95B12. 


Part Number Mounting Style 


95B04A2GWR Perpendicular—Gull Wing 


95B04A2FAR Right Angle Offset Mount 
95B04A2RAR Right Angle Fuush Mount 
95B06C3GWR Perpendicular—Gull Wing 


95B12A3GWR Perpendicular—Gull Wing 
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Raised Slide 


Nf 


Machine insertable 


Recessed Slide 


Switch No. of Length Part No.* 
Type Stations | Inch (mm) Standard 
2 76SB02 


76SB03 
76SB04 
78SB05 
76SB06 
76SB07 
76SB08 
76SB09 
76SB10 
76SB12 


76RSB02 | 
76RSB03 
76RSB04 
76RSB05 


~_— — 
— a 

rp ek 

re 


N — — 


nk ooh 


Recessed 


a ot et — CON | OOM ND 


Rocker 76RSBO06 
Type 76RSB07 
(22,4) 78RSBO8 

( 76RSB09 

76RSB10 


awk ooh 


76RSB12 


76PSB02 
76PSB03 
76PSB04 
76PSB05 
76PSB06 
76PSB07 
76PSB08 
76PSB09 
76PSB10 
76PSB12 


—_ 
eae 
Ao) 
N 
— 


a a a 
awh 
NB! 
© 
A 


N 
Nh 
oO 
eee” ee 


nS 
Cm 


OR a fm 


—_ oh 


78RB02 
78RBO03 
78RB04 


Recessed 78RBO05 
Slide 78RBO6 
Type 78RB07 
78RBO8 

(24,9) 78RBO9 

ea 78RB10 


ah oh 


78RB12 


90B02S 
90B03S 
90B04S 
90B05S 
90B06S 
90B07S 
90B08S 
90B09S 
90B10S 


S0HBW02S 
S90HBWO03S 
SO0OHBW04S 
SO0HBW05S 
SOHBWO6S 
S90HBW07S 
S9OHBWO8S | 
SO0HBWO09S 
90HBW10S 


Lo) 
NO 
oi 
— 


Yi 
OD 
ae) 
~~” 


Machine 
insertable 
Slide 


Type 
MIDIP® 


a a ft, pa pn OO 
Np a 


—_ 
io) 


—~ 
NON 
Pasa 


Surface 

Mountable 
Slide 
Type 


SINININININININE ENE NINE NEN NI | OO OO CH WH OH OOO | MW CH HW HHH WD | WW H WOW DC OOO | DDD OODDOMDOMD | DODDDODDAMDO 
© 
atl 


CODNAMAWNY|OCODNOAMNARWH |MOODNAMARWN |[WOODNAMDAWN |HNOOBNAN EWN |MOOBDNAMAWND |NOOBNAMADI 


COON DUARWN 


—_h. 


For prices, contact your local Sales Office, an authorized Distributor, 
or GRAYHILL. Available From Your Local GRAYHILL Distributor 


For manufacturers’ sales offices, see yellow pages | 
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Surface Mount 


Part No.* 
Military 


76MSB02S 
76MSB03S 
76MSB04S 
78MSB05S 
76MSBO6S 
76MSB07S 
76MSBO08S 
76MSBO09S 
76MSB10S 
76MSB12S 


76MRSBO02S 


76MRSBO3S — 


76MRSB04S 
76MRSBO5S 
76MRSBO6S 
76MRSB07S 
78MRSBO8S 
76MRSBO9S 
76MRSB10S 
76MRSB12S 


76MPSB02S 
76MPSB03S 
76MPSB04S 
76MPSB05S 
76MPSBO6S 
76MPSB07S 
76MPSBO08S 
76MPSB09S 
76MPSB10S 
76MPSB12S 


78MB02S 
78MB03S 
78MB04S 
78MB05S 
78MBO6S 
78MB07S 
78MBO8S 
78MBO09S 
78MB10S 
78MB12S 


90MB02S 
90MBO03S 
90MB04S 
S90MB05S 
SOMBOG6S 
90MB07S 
SO0MB08S 
S90MBO9S 
90MB10S 
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An ISO-9001 Conan. 


Extended 


‘Standard Actuator 


Thru-Hole 


Extended Actuator 
Right Angle 

Series 94 sealed rotary DIP switches have binary output with the 
following positions and code types: 8 pos. Octal, 10 pos. BCD, or 16 
pos. Hexadecimal. Complement codes available. Actuators are offered 
flush and in three extended lengths with an assortment of high 
temperature knobs. Rated mechanical life of 10,000 cycles (1 cycle: 
rotation through all positions and a complete return through all 
positions). Electrical ratings through 10,000 cycles: 100 mA @ 50 Vdc 
current carrying; 150 mQ @ 50 mA, 50 mVdc contact resistance; 250 
Vac RMS dielectric. Through hole terminals on a 0.1" (2,54 mm) x 0.3" 
(7,62 mm) grid. Surface mount terminals on 0.1" (2,54 mm) centers x 
0.5" (12,70 mm) wide with .05" (1,27 mm) solder flats. Right angle 
terminals on a 0.1" (2,54 mm) x 0.1" (2,54 mm) grid. Terminals are 
nickel over copper alloy with 90/10 tin/lead solder plating. Maximum 
process temperature of 250°C for 10 seconds. 


- Right Angle 


94HAB(08,10,16)W 
94HEB(08,10,16)W 
94HCB(08,10,16)W 
94HBB(08,10,16)W 


94HAB(08,10,16) 
‘94HEB(08,10,16) 
94HCB(08,10,16) 
94HBB(08,10,16) 


94HAB(08,10,16)RA 
94HEB(08,10,16)RA 
94HCB(08,10,16)RA 
94HBB(08,10,16)RA 


Standard 
-Thru-Hole 


Right Angle 
Thru-Hole 


Series 94R coded rotary switches have binary output with the following 
positions and code types: 8 pos. Octal, 10 pos. BCD, or 16 pos. 
Hexadecimal. Complement codes available. Actuator is offered with 
continuous rotation or with a stop between positions. Electrical ratings 
equal to Series 94. Rated mechanical life of 10,000 cycles (1 cycle: 
rotation through all positions and a complete return through all 
positions). Terminals are nickel over copper alloy with 90/10 tin/lead 
solder plating. Maximum process temperature of 250°C for 10 seconds. 


Rated operating temperature -40°C to 85°C. Operational torque 1.2in- 


oz min. through rated life. Resistant to vibration, mechanical shock, 
flux cleaning, and moisture. 


Standard Coding 
Standard Coding Stop Between 1st 
Continuous Rotation | and Last Position 


94RBO8C 94RBO8F 
- 94RB10C 94RB10F 
94RB16C 94RB16F 


Code and 
Positions 


Octal 8 


BCD 10 
Hexadecimal 16 


EEM 1999 


| Type of Standard Code | 
Mounting Positions Part Number 
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SURFACE MOUNT DIP SWITCHES 


Grayhill surface mount DIP switches are compatible with SMT 
assembly processes up to 260°C. Switch covers and actuators are 
natural color thermoplastic UL94V-O rating. Shorting member is 
phosphor bronze, gold plated over nickel barrier; base contacts are 
copper alloy, gold plated over nickel barrier; terminals are copper 
alloy, solder plated (90/10) over nickel barrier. Contact Grayhill for 
tape and reel packaging. 


Series 76HP 

Side operated, rocker actuated DIP switch for board edge mounting. 
SPST circuitry. Rated for 10,000 operations/switch see at 1 mA, 
5 Vdc. Width is .380" (9,65 mm). Height is .301" (7,65 mm). 


Switch Number of Length Part 
Type Stations in (mm) Number 


Series 76 0.28 (7,1) 76HPSBO2GW 
Surface 0.480 (12,2) | 76HPSBO4GW 
Mount 0.690 (17,3) | 76HPSBO6GW 
PIANO-DIP 0.880 (22,4) | 76HPSBO8GW 


1.080 (27,4) | 76HPSB10GW 


SERIES 94 HIGH TEMPERATURE KNOBS 
For Shaft Extensions 


iat a5) 


0609 e@ 


Slotted knobs show switch 
markings. Contact Grayhill 
for other knob material/ 
marking color combinations 
and geometrics. 


ae 


947706- 001 
947706-003 
947705-001 
947705-012 
947705-004 
947705-017 
947705-018 
947705-009 
947705-010 
947705-019 


Gray 
Gray 
Black 
Gray 
Gray 
Gray 
Gray 
Natural 
Black 
Gray 


For prices, contact your local Sales Office, an authorized Distributor, 
or GRAYHILL. Available From Your Local GRAYHILL Distributor 
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SMALL LOW CURRENT AND MOMENTARY SWITCHES 


H I J K L 
SPST = Single Pole/Single Throw, Momentary 


MINIATURE, BUTT CONTACT SWITCHES—FIG. A TO | 

Gold contacts provide low level switching with maximum life in 
minimum space. PC, sealed, right angle, and limit switch. SPST NO 
or NC, and SPDT types. Contact Grayhill for overtravel types. 


MINIATURE, PC MOUNT, SWITCHES; LOW LEVEL OR HIGH 
CURRENT OPTION—FIG. J TOL 

_ PC Mount, right angle (Fig. J), vertical (Fig. K) thru-hole mounts, and 
surface mount (Fig. L) options. Contact system choices allow use at 
logic currents or up to 1 Amp switching. Surface mount is O-ring 
sealed, optional in other types, and available in tape and reel. Plunger 
length is 0.215". Flush plunger is also an option. 


ORDERING INFORMATION 


Circuitry & Description 
(PC=PC Mount, RA=Right Angle Mount) 


NO 

NO, PC 

NO, Sealed 

NO, PC, Right Angle 


NC 

NC, Sealed 

NO, Limit | 

NO, Overtravel, Sealed 

NC, Limit, Sealed 

SPDT PC, Right Angle, Sealed 
SPDT, PC, RA, Wide Button, Sealed 


NO 

NO, UL Recognized 
NO, Overtravel 

NC 

NC, UL Recognized 


NO, Gold Contacts 
NO, Silver Contacts 
NO, Gold Contacts 
NO, Silver Contacts 
NO, Surface Mount, Gold Contacts 


NO 
NO, UL Recognized 
NC 
NC, UL Recognized 


39-1 

39-401 RED 
39-351 RED 
39-501 RED 


39-352 RED 
39-101 (Natural) 
39-701 (Natural) 
39-702 (Natural) 
39-251 RED 
39-261 RED 


ion anaes od 


4001 
4001UL | 
4002 
4002UL 


46-101 RED 
46-200 RED 


*At 115 Vac resistive except as noted. **At28 Vdc. ***At 20 Vdc. 


SPDT = Single Pole/Double Throw, Momentary 


LOW CURRENT WIPING CONTACT SWITCHES AND 
HIGH CURRENT SNAP ACTION SWITCH 


M N e) P 


NO or NC = Normalily Open or Normally Closed 


1 & 3 AMP WIPING CONTACT SWITCHES—FIG. M 

Self cleaning contacts for use in critical contact resistance circuits. 
SPST NO or NG, standard, and UL recognized. 

1/4 AMP WIPING CONTACT SWITCHES—FIG. N, O 

Long wipe, double throw switches for low level switching. SPDT or 
DPDT circuitry. Contact Grayhill for sealed types. 

10 AMP SNAP ACTION SWITCHES—FIG. P 


Rapid make and break for higher current switching; audible click. 
SPST NO or NC, and SPDT types. 


Part No., Red or Part No. Make & Break Life Behind 
Natural Button Black Button Current* Sperationa: Panel 


39-3 | 
39-401 BLK 
39-351 BLK 
39-501 BLK 
39-2 

39-352 BLK 


1,000,000 
1,000,000 

250,000 
1,000,000 


250,000 
100,000 
500,000 
100,000 
100,000 
500,000 
500,000 


1,000,000 
6,000 
500,000 
1,000,000 
6,000 


39-251 BLK 
39-261 BLK 


38BT-4-H-1-N 
38BT-4-H-2-N 
38BT-4-V-1-N 
38BT-4-V-2-N 


0.4 Amp*** 
1 Amp 
0.4 Amp*** 
1 Amp 
0.4 Amp*** 


100,000 
6,000 
100,000 
6,000 


46-101 BLK 
46-200 BLK 
7-7 

7-8 

7-26 BLK 


For prices and discounts, contact a local Sales Office, an authorized Distributor, or GRAYHILL 
Available From Your Local GRAYHILL Distributor 
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Rotary Switches 
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Max. Positions 


42D36-01-1-AJN 
TAL 42D36-01-2-AJN 
42D36-02-1-AJN 


Enclosed, interchangeable with fixed stop switches. Make/break eebse-02e oul 
1 amp, carry 10 amps at 115VAC, resistive. Insulation resistance: 44D30-01-1-AJN 
10,000 megaohms minimum. Non-shorting contacts. 3/8-32NEF 44D30-01-2-AJN 
bushing projects .437 (11,10). Flatted shaft projects .874 (22,2). eos 
Behind-panel-depth: 1-deck, 1.025" (26.04); 2-deck, 1.371" (34.82). 


Series 42D: 10-position switch, 36° indexing, 1" (25.4) diameter. Also available in fixed stops; 45°, 60° or 90° throw, up to 6 poles, up to 12 
Series 44D: 12-position switch, 30° indexing, 1.162" (29.51) diameter. decks and military qualified types. 


SERIES 50 AND 51 200MA, 0.5" (12,7) DIAMETER ROTARY SWITCHES 


—_— — —_ — 
ONODNM!]! ao oe 


Series 50 and 51 single-deck adjustable stop switches 


with non-shorting contacts. Make/break 200mA, 115VAC 50CD36-01-1-AJN 50CDP36-01-1-AJN 
or 830VDC for 5,000 cycles; 100 mA for 20,000. Insula- 50CD36-01-2-AJN 50CDP36-01-2-AJN 
tion resistance 10,000 megaohms minimum. Type num- 50D36-01-1-AJN 50DP36-01-1-AJN 
ber with P is PC mount, others solder lug. Type number 50D36-01-2-AJN 50DP36-01-1-AJN 
with C is military style, others are not. Series 50 is 36° 51CD30-01-1-AJUN 51CDP30-01-1-AJN 
indexing, Series 51 is 30°. Approx. .578 (14,63) behind 51CD30-01-2-AJN 51CDP30-01-2-AJN 
panel PC mount, .658 (16,71) solder lug. Shaft projects 51D30-01-1-AJN 51DP30-01-1-AJN 


.625 (15,88). 51D30-01-2-AJN 51DP30-01-2-AJN 


Also available in fixed stops; 45°, 60° or 90° throw, up to 4 poles, military 
qualified and process sealed types. 


SERIES 56 200MA, 0.5" (12,7) DIAMETER ADJUSTABLE STOP ROTARY SWITCHES 


Series 56 single-deck adjustable stop commercial grade 


switches with nonshorting contacts. Make and break 56D30-01-1-AJN 56DP30-01-1-AJN 1 12 
10,000 cycles at 200mA 30VDC resistive. Type number 56D30-01-2-AJUN 56DP30-01-2-AJN 2 6 
with P is PC mount others solder lug. Type number with 56D36-01-1-AJN 56DP36-01-1-AJN 1 10 
S has shaft-and-panel seal, others do not. 30 indicates 56D36-01-2-AJN 56DP36-01-2-AJN 2 5 
30° indexing; 36, 36° indexing. Approx. .377 (9,58) behind 56SD30-01-1-AJN 56SDP30-01-1-AJN | 1 12 
panel PC mount, .480 (12,91) solder lug. Shaft projects 56SD30-01-2-AJN 56SDP30-01-2-AJN | 2 6 
625 (15,88). 56SD36-01-1-AJN 56SDP36-01-1-AJN : 


56SD36-01-2-AJN 56SDP36-01-2-AJN 


Also available in fixed stops, up to 4 poles. 


SERIES 71 1/4-AMP, 0.5" (12,7) DIAMETER ADJUSTABLE STOP ROTARY SWITCHES 


12 


71AD30-02-1-AJN 
71AD30-02-2-AJN 
71BD36-01-1-AJN 
71BD36-01-2-AJN 
71BD36-02-1-AJN 
71BD36-02-2-AJN 


71BD30-01-1-AJN 
71BD30-01-2-AJN 
71BD30-02-1-AJN 
71BD30-02-2-AJN 
71ADF36-01-1-AJN 
71ADF36-01-2-AJN 


71ADF36-02-1-AJUN 
71ADF30-01-1-AJN 
71ADF30-01-2-AJN 
71ADF30-02-1-AJN 
71ADF30-02-2-AJN 
71BDF36-01-1-AJN 


Style AF Style B 


Series 71 multi-deck switches are adjustable stop. Make/break 
250mA for 20,000 cycles 115VAC or 30VDC. Insulation resistance: 
10,000 megaohms minimum. Voltage breakdown: 500VAC mini- 
mum. Meet moisture, shock, salt spray, explosion and stop strength 
requirements of MIL-S-3786, 71AD are standard style with solder 
lug terminals and 0.125" (3.18) diameter shaft and 1/4-32 bushing; 
71BD same but have 0.250" (6.35) diameter shaft and 3/8-32 
bushing. 71ADF are PC mount with 0.125" (3.18) diameter shaft; 
71BDF same but have 0.250" (6.35) diameter shaft. Switch diam- 
eter approx. 0.75 (19,05). Suffix 30 or 36 indicates angle of throw by 
degrees. Behind-panel depth: 1-deck, 0.75" (19.05); 2-deck, 1" (25.4). 


—k a oz 
oonmna hd 


sae 71BDF36-01-2-AJN 5 
71AD36-01-1-AJN 1 1 10 71BDF36-02-2-AJN 5 
71AD36-01-2-AJN 2 1 5 71BDF30-01-1-AJN 6 
71AD36-02-1-AJN 1 2 10 71BDF30-01-2-AJN 6 
71AD36-02-2-AJN 2 2 5 71BDF30-02-1-AJN 12 
Fae an ; ; Ne Also available with fixed stops, 45°, 60° or 90° throw; up to 6 poles; up to 


twelve decks and military qualified types. 


For prices, contact a Sales Office, an authorized Distributor or Grayhill. 
| Available through your local Grayhill Distributor 
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[BE Specialty Switch Components 
_ Ready for integration into your 
motion control applications. 
_ | Commercial and Aerospace grades. 
‘i Complete custom capabilities = —_ 


SPECIALTY SWITCHES is atallable. 


Product Triplex Pushbutton 
Name 4-Way Triplex 5-Way Mini Transducer Thumbwheel _ Trigger Slide Rocker 


10A@28VDC 


1A@28VDC SA@28VDC 1A@28VDC fF Excitaiton | Electrical 38A@28VDC | 4A@28VDC 


Resistive Resistive Resistive Voltage working inductive inductive 
SA@28VDC 7 3A@28VDC 10VDC range: | SA@28VDC | 7A@28VDC 
Inductive 0.5 watts min resistive resistive 


inductive (+/-VDC Bipolar) 


Total resistance: 
1000 ohms +/- 


10% 
2 eee 


Circuits 12P4T |. 3PDT output @ 
Form C | center position 
tobe: 50% +/- 
aii dace ea 2% of fullscale f° FOS Tm! 
Electrical 25,000 50,000 35, 000 NA 50, 000 25,000 50,000 
1 Life cycles cycles cycles cycles cycles cycles 
Mechanical 1,000,000 50,000 1,800,000 50,000 
Life am : ae — cycles 


WEIS ‘| cycles 
Operating 320Z max 24 0z max _ | (push mode) 
Force . 3.5 lbs max 
| (toggle mode) 
ae 1.5lbs max 
Release 1.5 0z min (push mode) 
Force 5 lbs max 
(toggle mode) 
.75ibs max 


Options [| Also available} - NA Also available NA _ | Torq @ Sdeg: - NA vailabl 
& Other in simplex | without push 5 in/oz SPST on-off 
Mechanical] 2d duplex mode Torq @ 40 deg: | | 
Specs configura- 8 in/oz ; 

tions Other resistance 

values available 
MIL S-8805 {MIL S-8805 | MIL S-8805 NA MIL R-39023 | MIL S-9487 MIL S-8805 

Approvals} i_ s-9419 MIL S-9419 3 


Coniatt us tor aetals on tende _ GUARDIAN ELECTRIC MANUFACTURING COMPANY com 
products or custom capabilities | ‘i a sO 1425 Lake Avenue - Woodstock, IL 60098 ' tir 
1-800-762-0369 Ph: (81 5)334-3600 Fax: (815)337-0377. Internet; www.guardian- “electric. com. 


SPDT 
-on(momentary) 
-off 

-on(momentary) 


DPDT 


momentary 


DPST N.O. 


-momentary 


contact (N.O.) 


2.0lbs min 
(1st contact) 
6.0lbs min 
(through detent) 
6.0lbs min 


(after detent) 


300 gms min 
650 gms max 


3.0los @ 


point indicated 
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COMPONENTS INTERNATIONAL , CORP. 
* SINCE 1976 * 


K electric 
oO Goran ita: "~\ POLYMER FREE CONTACTS 


A 
0.35x0.6 .  23amax. : 0.35 x 0.6 0.35 x 0.6 5p Wisk: O50 MK. 
13.0 max. 
| 16.5 max. 16.5 max. J 14.0 max. 
“~~ 44.2+0.3 Tm 44140305 43.9+0.3} ~ 44.2% .03 - 


_ 2,88 max. 


1 17.0 max. 4 
44.1+0.5 


ih th | 
100 max 150 max. rk 
_3 200 min. 
as 10 
° 
aczaroces | Actoomcioo | ACToombcto0 __| ACioo/mCiOO | ACioomCT00 __—‘|_ACTOO/MCTOO _| 
gl Operate time[ms] | 03max ‘| OSmax.——~«(| OAmax. =| “OA max =O. max | “Oma, 
BZ [Bounce time|ms| __—_—_—*(| 0.3 max 
Bs 
&[Max. operating trea (Hz) | 500 —~—=—=«| 500,SSC=C~=~‘rCSOSC“‘CC™’C#*=OOS;OO| (SOO|© | 800) 
| |[Collresistance fa] —*‘| 600 ——=S=Si«di a0Ss—“*‘“*dCSSC*‘CN’S#C#C#C#*S#‘C«CAON’=SC*C*é‘C#N’SOSCO#C#NC@SSN’SC#C*‘C‘CN’CAS SO 
5 = 
zS 
ype ESO Oe ee | 
Ultra-miniature © | Miniature offset General purpose Drop-out General purpose General purpose 
Contact material Rh Rh miniature (Rh Pull-in _79:8(Rh)! miniature (Rh miniature (Rh 


0.60 2.758 max. ere 0.60 2.89 max. 3.30 max. 2.540 max.1 


50, 050 , 
| 21.0 max. 21.0 max. 0.60 16.5 max. 0.550 : 16.0 max,-! 0.550 | 0.5 14.0 max. ' 0.50 | 
55.4+0.3 §5.4+0.3 144.1403 - 5 ; a 


0 
145 1620.3 | 51.6 +0.3 


ORD-229 ORD-2210 | ORD-2211 | ORT-233 ORT-551 ORT-551-1 


™m 

fo>] 

= 
i?) cC 

— 

co 
ot ” 
—- 


[contact resist. (Initial mO] | T00max | T00max_——«(|‘tOOmax——=—=«t;«T00max —=—=«{ WOO max —=—=S«|«0Omax CC 
_# 
ie 

“Tiax.conductivecurrtay [25 «(25 Si SC“‘“‘“sCOSSC«SC“*‘“*‘~*CSSCSCSCSCSCS 

ACSO/OC30 

[operate time [ms] 70 max, 
cn | Bounce time [ms] 0.5 max. 0.5 max. 0.4 max. (NC) 1.5 max. (NC) 1.5 max. (NC) 1.5 max. 

S 8 

ae 

cs 500 550 550 

5s 

56 3:70 x15 

? AiiypeNOe 
Features High breakdown High inrush 3A Miniature Ultra Miniature Ultra Miniature 
(Contact material) voltage (Rh) (Rh) 3.4W Lampload (Rh) | transfer (Rh) transfer (Rh) transfer (Rh) . 


For a comprehensive engineering Reed Switch Catalog, contact factory. (Magnets Also Available.) 


Hasco has the largest stock of the most used reed 
switches. They range in a variety of sensitivities. Our reeds 
can be cut and bent to meet your specifications. They are 
also available encapsulated in plastic with or without wire. 


HASCO COMPONENTS INT’L., CORP. / 247-40 JERICHO TPKE., BELLEROSE VILLAGE, NY 11001 / (516) 328-9292 FAX: 516-326-9125 
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MODEL 


MICRO-MINIATURE 
HSR-003 A 
HSR-042 A 
HSR-370 ¢ 


MINIATURE 
HSR-V100RF 
HSR-1015 
HSR-520 


STANDARD 
HSR-190 
HSR-780 
HSR-630 


HIGH POWER 


| HSR-134 
| HSR-V207 
| HSR-V933 


| HIGH VOLTAGE 
| HSR-790 

| HSR-V7K 

| HSR-V15K 


Be1540 


FORM 


SWITCHES . 


STOCK | 
AMP-TURN OVERALL 

~ PULL-IN 
RANGE 


MAX 
GLASS 
LENGTH DIA. 
INCHES INCHES 


MAX. 
GLASS 
LENGTH 
INCHES SPECIAL FEATURES 


RE 

-—100._f| _10-35___1.860_/__090_ 

ami 
oe 


MAX MAX MAX 
DC. DC. DC. 
WATTS AMPS VOLTS 


WORLDS 
SMALLEST 


110 
35100 | 1545] 2.000195 
an er a ee 
1s _{_soo_{ _e0-100__9.200_{_246._ 
| 
80 _|_60-100,_f_3.390_{_210_ 1.300 


2500 2.100 
1.400 


| 60-100 2.000 
2.100 


30 3.0 10000 120-170 3.230 _ .210 2.100 


HIGH VOLTAGE RF 
OMALL GLASS 
DIAMETER 


FULL SIZE 
ECONOMICAL 


POWER SWITCHING 
IN 100 TO 200 
WATT RANGE 


00 
aa 
00 


10 
ee 
isos Ol] 
ae 
OES 


Te 
© 


UP TO 15,000 VDC 
DIELECTRIC 


‘ome a MOET 
itil =s)ame 


For manufacturers’ sales offices, see yellow pages 
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Honeywell 


MICRO SWITCH SUBMINIATURE/MINIATURE BASIC SWITCHES 


Listing UX40E30A01 UMS0E70A01 118X21-T 11SM1-T 


a 

a 

OPTIONS Wide choice of lever | Wide choice of lever 
Many terminal variations. SPST NO or NC crtry. 


Request Catalog 10 Styles. styles. 
400° temp. 7A 400° temp. 11A 600° temp. 25A 350° temp. 21A 


Low energy .1a A, .3A, SEMKO, 
rating, solder term VDE, PCB, solder 


rating. Gold rating. Gold rating. Gold rating. Gold alloy 
terms. Op. Force | contacts. Low force, | contacts. Low force, | contacts. Low/high | contacts. Low/high 
choice low DT. MIL-S- low DT. MIL-S —_| force. MIL-S-8805., force. VDE 


8805 8805., BEAB, TV-2. TV-3, 4, 5. approvals 


MICRO SWITCH STANDARD BASIC SWITCHES 


3 


1/2A 125 VDC 
circuitry =| SPDT DPDT 
Differential Travel (in.) 003-.020 0004-,002 040-.060 
-65 to 180 180 
sealed plunger avail. ! 


Request Catalog 10 oA rating. 250° and 400° 
temp. Alloy contacts. Low 
force/low DT versions. 

MIL-S-8805 listings. 


EEM1999 See us on the World Wide Web at http://eemonline.com Be1541 
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MICRO SWITCH SEALED AND HIGH TEMPERATURE BASIC SWITCHES rr re 

Specially adapted basic switches include: SE/XE environment-proof switches . with the SM switches; HS hermetically sealed switches which parallel the 


which protect subminiature SM/SX basic switches within a sealed housing; size and mounting scheme of the standard hasic switches: and HT high. 
HM hermetically sealed switches are interchangeable in operating point . temperature switches foruseupto+1000°R = 


> Listing 1HM10——~<“‘i«é‘“ KS! 


= _Leadwire 1" [| Solder | Screws | Leadwiree’ | 
7A-28VDC = | ——«BA-28 VDC © : 3A-28 VDC. -25A-28 VDC 

7 115, 250 VDC 125, 250 VAC - 1A-115, 400 Hz -1A-115 VAC 3A-125, 250 VAC | 
Operating Force «| S~*~‘“*‘“:‘“‘“‘ 
| Differential Travel (in) | = 005, | CH HT “S| 


Temp. Range, (°F) -65 to 221° -85 to 250° -67 to.180° | - -65 to 185° 


Sealing Environment Hermetic _ Hermetic. Environment — 
| MIL-S-8805 | | ' * MIL-S-8805 MIL-S-8805 
Housing Material =| Aluminum | __‘Stainless steel Stainless steel 


OPTIONS Aux. leaf actuators. Aux. leaf or lever actuator. | Aux. leaf or lever actuator. | Leadwire termination. Roller plungers, rotary 


Request Catalog 10 SPST ctry. SPST ctry. MIL-S-8805 listing. Roller lever actuators. roller,and linkage | 

(Catalog 80 for ENs) 300° temp. longer leads. 500° temp. 300° & 500° temp. 250° & 300° temp. levers, leadwire, screw 

. Solder term. UL/CSA listing. Leadwire termination. UL/CSA listing. — or connector term. — 
UL/CSA listing. 2 8 - | 


257° temp. 


MICRO SWITCH MANUAL SWITCHES © 


Many options in colors, legending, shapes, sizes, and mounting availableas Series 2 provides modular assembly with 1 to 4 section display. Many other 
well as power, electronic or solid state switching. AML’s comprehensive line pushbutton lines are available. Request Catalog 30 or Catalog 80 for mili- 
blends with other panel components for total display harmony. | tary qualified products. : . | | 


AML Series | Series 


Because of the many variations of these products a listing is not being given. 


Panel Area | om 4 Pushbuttons: .80" (20,5 mm) square. 1.0 x 1.41" (2.5.x 35,8 mm) 
. | PB’s, paddles, and rockers: .80" x 1.20" (20,5 x 30,5 mm). ~ 86" x 1.35" (21,8 x 34;3 mm) 
Display . Pushbuttons: .59" (15,0mm) square : 85 x 1.08" - 
| and .59 x 99" (15,0 x 25,0 mm). | (21,6 x 27,4 mm) 
Transmitted, projected, and dead front full and split color. se buttons. 


Rockers: Full and split color rockers, with lens. 
Paddles: Full and split color covers, with lens. 


Incandescent T-1-3/4 lamps—6, 14, 28 v | Incandescent T-1-3/4 lamps—6, 14, 28 V. 
LEDs—2.4, 5, 10, 15 V. Neon lamps—125, 250 V 


Behind Panel Depth (max. 3 : a4 ~. 9.28"(83,3mm). 


Mounting | —_ | Snap-in individual, strip, matrix, | Snap-in flange mount and units with mounting barriers 
| _ sub-panel PC board mounting ' for individual or strip mount. 
Solder, quick-connect, PC board, push-on Solder, quick-connect and screw terminals. 


Optional panel seal for pushbuttons. 
SPECIAL FEATURES Keylock switches available for controlled access applications. 


Electrical Data Solid State: Electronic Control: Power Duty Power Duty Rockers, 1-20 A., 125, 250, 
7 5 or 6-16 VDC Up to3A., » Push buttons: |. Paddles: Up to 15A., 480 VAC, depending on 
| 125 VAC Up to: 10°A., 125/250 VAC switch module specified. 
125/250 VAC | | | 


Circuitry = = | Current Sinking | 1, 2, or 4 Form C 1 or 2 Form A 1-4 Form C | 


AGENCY LISTINGS UL, CSA, CEE (European approvals being obtained as_—‘| UL, CSA. For MIL-S-22885 versions, 
needed, from individual countries), MIL-S-22885 refer to Catalog 80. . 
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Honeywell 


MICRO SWITCH TOGGLE SWITCHES 


We offer a wide selection of size, circuitry, capacity, sealing and toggle tactile feedback in a variety of colors. Request Catalog 30. ET toggles 
action. Plus a great array of levers, paddies and rockers that offer positive feature magnetically held on action. Request Catalog 80. 


~ TL Series ay NT Series J i’ TS Series | 
2-pole: 1.32 x .89 in. 9-pole: 1.31 x .75 in. 


/Mounting = 15/32 in. bushing 15/32 in. bushing 
[Sealing = Cd Bushing and cover-to-case 


Up to 15 a., 125, 250, 277 VAC. 
Also 28/115/250 VDC and Up to 15 a., 125, 250 or 277 VAC. Up to 15 a., 125, 250, 277 VAC. 
Electrical Data 115/230 VAC per MIL-S-3950 ratings. 1, 2 or 4-pole, 2 or 3 positions 1 or 2-pole, 2 or 3 positions 
1, 2 or 4-pole, 2 or 3 positions mom. and maint. action. mom. and maint. action. 
mom. and maint. action. 


Screw, solder IWTS Screw, solder, quick-connect Screw, solder, quick-connect 
Temperature (°F) -85 to 160 -65 to 160 
Agency Listings UL CSA MIL-S-3950 TL CSA UL CSA 


ET Series "" TW Series 


Depends on basic switches 1.0 in. dia. 2-pole: .57 x .53 in. | 
| Mounting = as 1/4 or 15/32 in. bushing | 15/32 or 5/8 in. bushing 1/4 or 15/32 in. bushing 


Up to 15 a., 125 or 250 VAC. Up to 7 a. res., 28 VDC. 5 a. res., 30 VDC, 125 VAC. 
1-10 poles, 2 or 3 positions 1 or 2-pole, 2 or 3 positions 1 or 2-pole, 2 or 3 positions 
mom. and maint. action, magnetically maintained mom. and maint. action. 


Electrica) Data 


optional hermetic sealed toggle/action. | 
Solder, screw, quick-connect Solder, leadwire | ‘Solder or IWTS 


Temperature (°F) Depends on basics -85 to 160 


Agency Listings UL CSA MIL-S-8805/268&/98 © MIL-S-5594 MIL-S-83731 
MICRO SWITCH ROCKER SWITCHES | PUSHBUTTON PANELS 
TYPICAL APPLICATIONS ¢ Computer/Business Applications—Copiers, fax machines, printers, 
¢ On control panels of road graders, pavers, cranes, earthmovers, buses, telephone equipment, typewriters, computer terminals, and adding 

emergency and farm vehicles, and other heavy duty equipment. machines. 
¢ Refrigeration units on over-the-road trucks. e Medical Applications—Diagnostic and physical therapy equipment. 
¢ Food and beverage processing control panels and other industrial equipment. | * Commercial Applications—Electrical test equipment, process control 
¢ Paper/wood processing equipment. | instruments, and other On/Off applications. 

Request Catalog 30 . | EE REE 

TP Series = NR Series SLP1 Series 

2-pole: 2.13 x .89 in. Depends on Matrix : 
|Mounting = Cd 3-hole flush or above panel 


[Sealing = CS Bushing and cover-to-case 
feweinlboe Up to 15 a., 125 or 250 VAC. Up to 15 a., 125, 250 or 277 VAC. 30mA at 12 VDC 

Electrical Data 1 or 2-pole, 2 or 3 positions 1 or 2-pole, 2-or 3 positions X-Y or common 

mom. and maint. action. mom. and maint. action. bus wiring 

150°F (65°C), -40°F (-40°C 
TAgencylistings S| SS CULCSASC“‘COSS*CLO#”#”#”#C#“C‘;CéNNSC‘®YT“SNSN’N’N:SUULNNNNNN NA_s“=s“s 
HALL EFFECT KEYBOARDS available. Request SD literature. | | | | | 
SALES AND SERVICE — : . 
For application assistance, current specifications, pricing or name of nearest FAX: 1-815-235-6545 USA 
MICRO SWITCH Authorized Distributor, contact a nearby sales office. Or call: Internet: http://www.honeywell.com/sensing/ 


1-800-537-6945 USA 1-800-737-3360 Canada 1-815-235-6847 International Email: info@micro.honeywell.com | 
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| SWITCHES _ 
IDEC Selection Guide 
Oiltight Pushbuttons 


IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 | 
Telephone: (408) 747-0550, Fax: (408) 744-9055, Catalog Requests: 800-262-IDEC 


5100 


In Canada: (604) 946-1271, Fax: (604) 946-0368 


TWTD Series @1-13/64" (30mm) Pushbuttons 
NEMA Type 4, 4X, 13 (Watertight/Oiltight/Corrosion Resistant) 


Non-Iiluminated Pushbuttons 


Flush Button Mushroom Mushroom Button 


w/Full Shroud 


IHuminated Pushbuttons (LED & Incandescent) 


Extended Lens Extended Lens Mushroom Lens" 
Full Voltage w/Full Shroud Full Voltage 
Full Voltage 


Pilot Lights 


(LED & Incandescent) Pushbuttons 


Dome Lens 


Non-llluminated 
Full Voltage shiek 


Pushlock Turn Reset 


Dome Lens 3 
Transformer Type . 


Selector Switches 


ne 


Illuminated Push-Pull 
Transformer Type 


Knob Selector 


Key Selector 


Dimensions Dimensions in inches (mm) 
Illuminated Pushbutton, Full Voltage Type, Extended Lens 


Panel Thickness 
/ 3/64 to 9/32 (0.8 to 7.5) 


29/32 
(23) 


M3.5 
Terminal 
Screw 


2 Contact blocks: 2-17/32 (64) 
4 Contact blocks: 3-7/16 (87) 


Be1544 


Special Function 


For manufacturers’ sales offices, see yellow pages 


General Specifications 
Contact Resistance: 50mQ, maximum (initial value) 
Insulation Resistance: 100MQ , minimum, 

Between live/dead parts 
Dielectric Strength: 2,500V AC 1 minute 

Between live/dead parts 
Mechanical Life (Minimum Operations): 

Pushbuttons & Lighted Pushbuttons: 

~ Momentary: 5,000,000 operations 
Others: 500,000 operations 


Unlighted & Lighted Selector Switches: 
500,000 opeations 
Electrical Life (Minimum Operations): 


500,000 operations (except pilot lights) 
Operating Frequency: 30 operations/minute 
Duty Rated: 40% 


Approvals: UL Listed, CSA Certified, & Demko 


NEMA Ratings 
Lighted Pushbuttons 


Non-Lighted Pushbuttons 1, 2, 3, 3R, 
Pilot Lights 4, 4X, 5, 12, 13 
Lighted Selector Switches 


Non-Lighted Selector Switches 
Keylock Operated Switches 


Type | 
1, 2, 3R, 5, 13 


Contact Ratings 
Rated Operational Current: AC (Induct.) DC (Resist.) 
120V/6A 


120V/2A 
240V/3A 240V/1.1A 
480V/1.5A 480V/0.4A 
600V/1.2A 12V/4A 

24V/4A 


Rated Thermal Current: 10A 

Minimum Switching Capacity: 5mA @ 3V AC/DC 
Rated Insulation Voltage: 600V AC/DC 

UL Rating: 600V, maximum (Heavy Pilot Duty) 


Panel Cut-Out Dimensions in inches (mm) 


Note: Panel cut-out dimensions applicable for all pushbutton 
operators. Mushroom button with full shroud requires wider 
spacing between switches. 


01-13/64 (30.5) 


1-21/32 (42) 


1-31/32 (50) 


For Complete Information On IDEC's 
Oiltight Control Units, See ces No. U9SO0. 
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IDEC Selection Guide 
Oiltight Pushbuttons 
- fb IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 


Telephone: (408) 747-0550, Fax: (408) 744-9055, Catalog Requests: 800-262-IDEC 
In Canada: (604) 946-1271, Fax: (604) 946-0368 


TW Series 97/8" (22mm) Miniature Pushbuttons 
NEMA Type 4, 4X, 13 (Watertight/Oiltight/Corrosion Resistant) 


Non-Iiluminated Pushbuttons General Specifications 
Contact Resistance: 50mQ, maximum (initial value) 
Insulation Resistance: 100MQ , minimum, 
Between live/dead parts 
Dielectric Strength: 2,500V AC 1 minute 
Between live/dead parts 


Mechanical Life (Minimum Operations): 
Pushbuttons & Lighted Pushbuttons: 


ded Button ie Mush Butt | Momentary: 5,000,000 operations 
pack iat esse eae Others: 500,000 operations 


Z Unlighted & Lighted Selector Switches: 
Iiuminated Pushbuttons - LED & Incandescent 500,000 opeations 


Electrical Life (Minimum Operations): 


500,000 operations (except pilot lights) 
Operating Frequency: 30 operations/minute 
Duty Rated: 40% 


Approvals: UL Listed, CSA Certified, & TUV Approved 
NEMA Ratings 


208i: 


Extended Lens Square a Lighted Pushbuttons Type 
Transformer Type Extended Lens Be Ooh ene. NomLighted Pushbuttons 12 3, 3R 
Full-Voltage Transformer Type Pilot Lights 4 4X 5.12.13 
» . i ( itch 
Pilot Lights - LED & Incandescent epee ep naehig 


Non-Lighted Selector Switches 
Keylock Operated Switches 


Type 
1,2, 3R, 5, 13 


Contact Ratings 


Rated Operational Current: AC (Induct.) DC (Resist.) 
’ 1 Gu 120V/2A 

Dome Lens Flush Lens Square Lens 240V/3 240V/1.1A 
Transformer Type Full Voltage Transtoriiel Toe A80V/1.5A 480V/0.4A 

600V/1.2A 12V/4A 
Special QAV/4A 
Function Selector Monolever Rated Thermal Current: 10A 
Pushbuttons Switches Switches Minimum Switching Capacity:5mA @ 3V AC/DC 


Rated Insulation Voltage: 600V AC/DC 
UL Rating: 600V, maximum (Heavy Pilot Duty) 


Dimensions Dimensions in inches (mm) 
Non-Illuminated Pushbutton, Extended Button 


| . % 
Illuminated Knob Selector Standard Lever 
Pushiock Turn Reset (Keylock Selector M3.5 Terminal Screw 


Full Voltage also available) 


Panel Thickness 
Panel Cut-Out Dimensions in inches (mm) Motto Ms2 (1108) 


Note: Panel cut-out dimensions applicable for all pushbutton operators. 
Mushroom button with full shroud requires wider spacing between switches. 


© 7/8 (22.5) 


1-5/64 (27) 


2 Contact blocks: 
1-59/64 (48.5) 


1-32/64 (50) 


4 Contact blocks: 2-1/2 (68.5) 


For Complete Information On IDEC's 
Oiltight Control Units, See Catalog No. U900. 


1-3/16 (30) 
> 
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IDEC Pushbuttons __ 
Miniature and Euro Style 


ED 
cd 
peed 
= 
REESE 


CORPORATION : 
| IDEC Corporation, 1213 Elko Drive, Sunnyvale, CA 94089-2211 
- Telephone: Corporate Office: (408) 747-0550, Fax: (408) eee 

Catalog Requests : 800-262-IDEC | 

In Canada: Telephone: (604) 946-1 271, Fax: (604) 946-0368 | 
A Series Pushbuttons, Selector & Keylock Switches Biorsions jn ihiches tte. 
F eatur es , ‘  "" Front View 
¢ Compact .630"(16mm) diameter mounting Standard Lens/Buttons _ Side View Round Rectangular 
° Switching from 3A, 250V AC/DC maxmium “4 | 

down to 1mA, 5V AC/DC 


Oiltight IP65 or enclosed IP40 construction 

1 Form C and 2 Form C contact configuration 
Pushbutton units available in non-illuminated 
and illuminated models 


¢ Round, square and rectangular lens/buttons Large Lens/Buttons | 
available in standard and large size a - - Si vite eee. Front View 
* Choice of LED and incandescent lamp : : 7 | . = saan 
¢ Momentary or alternate switch action a] il I 
* Keylock and selector switches available in | z= I HAE ahs fe 
2 and 3 postions if My JJ _ 
| | G p- = hae 
rH A: Round = .493 (12.5) 
Contact Rati ngs Selector Switches Square = .610 (15.5). 
Contact Configuration: 1 or 2 FormC . 
Contact Material: Gold-clad Silver as Proview 
ide View Round Square 


Maximum Switching Load: 3A, 250V AC/DC 
Minimum Switching Load: 1mA, SV AC/DC 


& AS oh 


Terminal Arrangements .\% — an aoe ve oe) [ee 


315 (22) (15.5) on 


. Front View 
Side View i Rectangular 


Ona 
Nd Le Ore 


866 ee ee 1.02 —— 


(22) (26) 


bil a 


[ore | |\-——_ 


Lamp 
Lam Lamp Lamp 
Terinal Terminal Terminal Terminal . 


HW Series Oiltight Control Units 


Non-illuminated Emergency Stop fee - Illuminated 
- _ | Pushbutton ‘| tlluminated & Non, Pilot Lights | Pushbuttons Selector Switches 


® Finger-Safe Contacts .. oa E-Stop f | shroud 
© Tamperproof Construction 7 , 
® Positive Action Operation 
® World Wide Approvals | 
© E-Stops Complaint with EN418° 
® MTBF <1 Fault per 10 Million - | 
Operation Cycles (3V DC, 5 mA) q 40mm Mushroom Illuminated | _ Flush Lens | 40mm Mushroom Illuminated Knob 
© IP65 (from front of panel) E-Stop 
© IP 20 (with HW-F type contacts) Seen | 
° NEMA 4X | 
® UL listed, CSA approved, TUV 
certified, and CE marked 


Square Extended | Push-Lock Key-Reset Square Flush | Square Extended = Key Operator 
E-Stop 3 . 24 


TUV Rheinland 


@ ce¢ 
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SWITCHES 


SWITCH LOCKS 


5100 


Hihmars Lack —— A DIVISION OF THE EASTERN COMPANY 


LQ1 


ELECTRICAL RATINGS © 
3S Amps @ 115 VAC 
5 Amps @ 24 VAC 


1 21/32 


AVAILABLE WITH THE ‘DUO’ HIGH SECURITY MECHANISM. 


ELECTRICAL RATINGS 
4 Amps @ 125 VAC 
2 Amps @ 250 VAC 
4 Amps @ 28 VDC 


ANTI—STATIC 


1 13/64 


STANDARD & 20KVDC ANTI-STATIC 
ROTARY SLIDE SWITCHES 


LQ13CC 


ELECTRICAL RATINGS 
200 mA @ 28 VDC 
150 mA @ 115 VAC 


ANTI—STATIC 


a 


NON—ANTI—STATIC 
©) lis eo 
® ti IH ANIM L dt 


s7/04—e] be 
1 27/64 


STANDARD & 20KVDC ANTI-—STATIC 
CENTER CQMMON SWITCHES 


ELECTRICAL RATINGS 
200 m.A. @ 28 VDC 
150 m.A. @ 115 VAC 


ANTI—STATIC 


NON—ANTI—STATIC 


a 1 3/64 


STANDARD & 20KVDC ANTI-—STATIC 
CENTER COMMON SWITCHES 


| ELECTRICAL RATINGS 
4 Amps @ 125 VAC 


2 Amps @ 250 VAC 
4 Amps @ 28 VDC 


Fa NON—ANTI—STATIC 


STANDARD & 20KVODC ANTI-STATIC 
ROTARY SLIDE SWITCHES 


SWITCHLOCK WITH ILLUMINATED POSITION INDICATORS 


ELECTRICAL RATINGS 
4 Amps @ 125 VAC 
2 Amps @ 250 VAC * 
4 Amps @ 28 VDC 


OR 


ELECTRICAL RATINGS 
200 mA @ 28 VDC 
150 mA @ 115 VAC 


* 
* 
* 


NOW AVAILABLE WITH 
BI-COLOR L.E.D.’S 


ELECTRICAL RATINGS 
4 Amps @ 125 VAC 
2 Amps @ 250 VAC 
4 Amps @ 28 VDC 


MAINTAINING OR MOMENTARY 
45 


STANDARD & 20KVDC ANTI-STATIC 


ROTARY SLIDE SWITCHES 


GREEN, RED, YELLOW, & ORANGE L.E.D.’S. 
AVAILABLE WITH: 


36’, 45°, OR 90° INDEXING 
MAINTAINING—MOMENTARY OR DOUBLE— MOMENTARY 
HARNESSING TO YOUR SPECIFICATIONS 

UP TO 4 L.E.D.’S 


i 
1 11/64 DIA. 7 
ig LU ed 


ANTI-—STATIC 


| 
nnn 
7/8 -- 


* 2 9/32 (MAINTAINING/MOMENTARY) 
* 2 3/8 (DOUBLE MOMENTARY) 


MOMENTARY 


NON—ANTI-STATIC 


** 1 3/4 (MAINTAINING/MOMENTARY) 
** 1 27/32 (DOUBLE MOMENTARY) 


301 West Hintz Road, Wheeling IL 60090-5754 * E-mail: illock@aol.com * Phone (847) 537-1800 * Fax (847) 537-1881 
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SWITCHLOCKS 


Hiimars Lack COMPAMEZ powcr tHe eastern company 


VERSATILE SWITCHLOCK LINE OFFERING VARYING LEVELS OF SECURITY ALONG WITH A 
WIDE RANGE OF ELECTRICAL RATINGS IN A CONVENIENT SNAP TOGETHER UNIT. 


5 TUMBLER MECHANISM. 
SINGLE BITTED KEY. 


4 TUMBLER MECHANISM. 
SINGLE BITTED KEY. 


6, 8, OR 10 TUMBLERS. 
DOUBLE BITTED KEY. 


CAM/SWITCHLOCK. 
4 TUMBLER MECHANISM. 
SINGLE BITTED KEY. 


Pie 
Th i 


7 PIN TUMBLERS. 
TUBULAR KEY. 


CAM/SWITCHLOCK. 
7 PIN TUMBLERS. 
TUBULAR KEY. 


MAINTAINING /MOMENTARY 
OR DOUBLE MOMENTARY. 
5 TUMBLER MECHANISM. 
SINGLE BITTED KEY. 


THE ‘DUO’ MECHANISM. 

LQ32 FEATURING A 14 TUMBLER 
SECURITY MECHANISM 

WITH A TRIPLE BITTED KEY. 


ELECTRICAL RATINGS 


A SERIES H SERIES T. SERIES 

CONTACT RATING: Switch-2.5 AMPS CONTACT RATING: 12 AMPS @ 125 V AC CONTACT RATING: 4 AMPS @ 125 V AC 
@ 125 V AC or 28 V DC: 150 mA or 28 V DC; 6 AMPS @ 250 V AC; 1 AMP or 28 V DC; 2 AMPS @ 250 V AC 
@ 250 V AC or OC (UL/CSA). @ 125 V DC (UL/CSA). (UL/CSA). 


nnn ont a _ SEND US YOUR REQUIREMENTS AND YOU CAN 
rd 2 RECEIVE YOUR SWITCHLOCK QUOTATION WITH 
Trt x1 AND WITHOUT THE WIRE HARNESS. 


WORLD’S LARGEST SELECTION OF SWITCHLOCKS FOR 
STANDARD AND OEM APPLICATIONS. 


301 West Hintz Road, Wheeling IL 60090-5 754 * E-mail: illock@aol.com * Phone (847) 537-1800 * Fax (84 7) 537-1881 
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QUALITY PRODUCTS FROM PURDY ELECTRONICS 


RDS Rotary DIP Code Switch, 
Thumbwheel Switches & 
Immersion Proof Key Pad 


Type D&Z Pushbutton 


Type U 


Available Switches (dimensions in millimeters) 


|S SeriesA] BD | E [G/M] tL [mM] N] P| 
|FrontMounting | |e |e] lelel | 

[Rear Mounting | @ | | |e] | | 
Width 12.5 


= 
rh 
PS 
ie) 


te 


58 | 24 | 18 |76/33) 
|Spacer254mm{ | |e} | | | 
|Spacer2.7mm |__| 


Type RDS Rotary DIP Code Switch 


No. of 
Order Number ° Pos. 
Flat Type : 


RDS10-112 BCD Real Code 


RDS10-122 BCD Complement 
RDS10-132 EECO-BCD Real Code 
RDS10-142 EECO-BCD Complement 
RDS16-112 Hexadecimal Real 
RDS16-122 Hexadecimal Complement 
RDS16-132 EECO-Hexadecimal Real 


RDS16-142 EECO-Hexadecimal Complement 


Shaft Type 


RDS10-212 BCD Real Code 


RDS10-222 BCD Complement 
RDS10-232 EECO-BCD Real Code 
RDS10-242 EECO-BCD Complement 
RDS16-212 Hexadecimal Real 
RDS16-222 Hexadecimal Complement 
RDS16-232 EECO-Hexadecimal Real 


RDS16-242 EECO-Hexadecimal Complement 


DESCRIPTION 

The new INTERSWITCH RDS rotary DIP switches embody many 
new improved features and at a reduced cost! This new model fea- 
tures molded-in contacts ultrasonic welded body to base and an “O” 
ring around the rotor shaft. These features insure an absolute seal to 
fluxes, flux gasses and cleaners. (Acceptable solvents are isopropyl 
alcohol, ethyl alcohol, toluene, benzine, tricylene, clorocene, freon; 
acetone and methanol solvents are not acceptable.) Detent action is 
positive and firm assuring reliable settings. 


SPECIFICATIONS 

Current rating and voltage: Non switching 125 mA at 30 VDC; 
Switching 125 mA at 30 VDC Contact resistance: 100 millionms 
maximum Insulation resistance: 1000 megohms at 250 VDC for 1 
minute minimum. Durability: 20,000 actuations. Positions: 10 and 
16. Temperature rating: — 25°C (— 13°F) to 85°C (185°F). Body: 
Glass-filled polyamide (UL94V-0). Contacts: Copper alloy, selective 
gold plating over nickel. Rotor control: Polyacetal. Rotor switch 
element: Glass epoxy, gold over nickel plated circuits. 


No. of 
Order Number Description Pos. 


RDS10-312 BCD Real Code 
RDS10-322 BCD Complement 

RDS 10-332 EECO-BCD Real Code 

RDS 10-342 EECO-BCD Complement 
RDS16-312 Hexadecimal Real 

RDS 16-322 Hexadecimal Complement 
RDS16-332 EECO-Hexadecima! Real 
RDS16-342 EECO-Hexadecimal Complement 


Knob Type 


RDS10-412 BCD Real Code 


RDS 10-422 BCD Complement 
RDS10-432 EECO-BCD Real Code 
RDS10-442 EECO-BCD Complement 
RDS16-412 Hexadecimal Real 

RDS 16-422 Hexadecimal Complement 
RDS 16-432 EECO-Hexadecimal Real 


RDS 16-442 EECO-Hexadecimal Complement 


KNM 2 Series KNM 2, Immersion 
Proof (IP 67 Protection) with 
Flush Keys 1x 4,3x 4, and4x 4 
Keypads 


KNM 3 Series KNM 3, Immersion 
Proof (IP 67 Protection) with 
Raised Keys 1x4, 3x4 and 
4x 4 Keypads 


FEATURES 

* immersion proof, IP 67 rated © superb tactile feel © long life, 
5,000,000 operations * magnetic return (no springs, no domes, no 
membranes) ¢ dual gold plated contacts ¢ individual addressable 
keytops ¢ contact resistance (0.15 Q) 


APPLICATIONS: 

e shipboard/naval ¢ remote outdoor communication systems (tele- 
phones, etc.) © geophysical * wherever extreme, rugged, environ- 
mental conditions are encountered. 


TECHNICAL DATA 


Mechanical: Housing: Crastin/silicon rubber 

Key Travel: 1.85 mm Actuating Force: 2.2N+0.4N 
Termination: Solder pins 

Service Life (at nominal load): 5 x 10® operations 


Electrical: Contact: n.o. contact (5 Ni/2u Au) 

Operating Voltage: max. 50 = Test Voltage: 500 V= 
Nominal Current (resistive load): max. 125 mA= 

Contact Rating: max. 2 W Contact Resistance: < 150 mQ 
Insulation Resistance: > 10? MQ Bouncing Time: <5 ms 


Environmental: Application Class (DIN 40040): GSF 
Operating Temperature Range: — 40°C to + 70°C 
Storage Temperature Range: — 40°C to + 70°C 
Relative Humidity: 75% annual average, 95% 30 days 
Protection Type: IP 67 


Purdy Electronics Corp.™ 720 Palomar Avenue, Sunnyvale, CA 94086 « Tel: 408-523-8218 « Fax: 408-733-1287 * www.purdyelectronics.com 
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SWITCH PRODUCTS 


pler material handling are direct 
results of the innovative KSA 
design. Constructed in a standard 
IC dimension, the KSA can be 
auto insertable and is available 
sealed to an EIA standard for 
soldering and washing. 


KSA SERIES 
High Volume - Key Switches 


The KSA family of Ultra-Miniature 
key switches are designed for 
applications needing compact PC 
board spacing. Furthermore, 
reduced processing cost and sim- 


Key switches and Push Button Switches 


LI Sealed to flux 
J Straight terminals for auto insertion 
(J Silver or Gold contacts 


(J Sealed for soldering and 
immersion cleaning per 
EIA 448-2 optional 


J Bent terminals for board 
retention 


J .200 x .300 (5.08 x 7.62) foot- 
print size for compact designs 

1 ESD terminal for component 
protection 


_1 Custom actuator lengths avai- 
lable, please consult factory. 


to sustain all the major (SMT) sol- 
dering processes. The KSC is 
also compatible with most auto- 
matic insertion equipment for 
reduced manufacturing assembly 
costs. 


KSC SERIES 


Surface mount Key switches 


The KSC family of ultra low 

profile SPST key switches are 
designed for surface mounting 
technology (SMT). The KSC is 


the first surface mount key switch |I Positive tactile feedback 


_J With or without raised actuator 


LJ Operating force 160, 300, or 
500 grams 
_I Silver or Gold contacts 


J Tin plated terminals for easy 
soldering 


LJ Gull wing or J-type terminal 


“1 Conform to main soldering 
methods for surface mounted 
components 


LI Can be used with Major 
Automatic "Pick & Place" 
Machines 


(Ll Package is thermoformed tape 
on reel of 2000 pieces 


tion free, short 
smooth travel 
through it's pivoting 
cap design. 

Li Short travel .120 
(3.00mm) 


LJ Over center spring 
contact system 


LJ Dual in line pack- 
age dimensions 


DIGITAST 


High Performance - Key Switches 


Digitast is a versatile modular 
electronic component specially 
designed for use with dual in-line 
packages. The switch has vibra- 


(3 Two standoffs for ease of 
cleaning and parallel mounting 


[J Long life: over 5 million 
operations momentary action 


L Gold contacts 

LI Push/push action 

Li Custom caps available 
1 Tactile feel 


LJ "Outstanding Design" award 
winner 


LJ Double or triple caps for 
keyboard use 


LI Sealed terminals standard 

LJ Incandescent STFB option 

Lj Legending, 27 Cap styles 

_] SPDT contacts, ESD protection 


ITT Schadow, Inc. 8081 Wallace Road, Eden Prairie, MN 55344 « Tel: (612) 934-4400 ¢ Fax: (612) 934-9121 
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SWITCH PRODUCTS Key switches and Push Button Switches 


11 Terminal styles optional 


Li Mounting frames (chassis) with 
maximum 23 positions and six 
variations of spacing 


1 Configurations with illuminated 
push buttons 


(4 Configurations with lampless 
status indicators 


Li Custom designs 


LI Plunger extensions 


F SERIES a wide range of applications. nclosed housing 


Miniature Push Button Switches © Constant coil spring tension at ‘7 Choice of power switches 
F Series Push Button Switches form the contact points provide J Line switches UL, CSA and 
a versatile system of modules, and positive seli-cleaning action VDE recognized and certified 


with almost infinite variations cover “1 Up to 16 poles per module 


Technical Data Digitast KSA KSA KSC F Series 
Silver Gold 

Electrical Data 

Contact arrangement SPDT SPST SPST SPST 2PDT-16PDT 

Contact material Cu/Zn* silver gold silver silver 

Switching current max. 10mA 50 mA 10 mA 50 mA 0.4A 

Switching current min. 1mA 1mA 1mA 

Switching voltage max. 24V DC 50 V 50 V 50 V 125 V 

Switching voltage min. 20 mV 20 mV 20 mV 

Switching power max. 240 mW 1 VA | 0.2 VA <1VA 50 W 

Operating life 5,000,000 500K-1000K 500,000 100,000 

Contact resistance initial <50mQmax. 50mQ 50 mQ 100 mQ Typ <10mQ 

Insulation resistance min. 210°Q 100K MQ 100K MQ 10°MQ >1 x 10°Q 

Dielectric strength min. Vrms 1 min. 300 Vrms 300 Vrms 250Vrms ok 

Contact bounce max. <2.5 ms 1 ms 1 ms <1 ms 


Mechanical Data 


Keycap travel < .118 (3.00) .019 to .023 (0.5 +0.2) 0.25 to 0.4 

Operating force 150 grams 130-150 grams 160 grams 10 oz min 

Function | Momentary ~ Momentary Momentary Momentary 
Push/push Push/push 

Mounting PC Board pins PC Board pins PC Board pins PC/solder lugs 

Illumination Visible indication Incandescent 
by LED N/A N/A LED 


Environmental Data 


Operating Temperature Range -25°C to +85°C | -25°C to +85° = -40°C to +125°  -40°C to + 90°C -20°C to + 70°C 
Storage Temperature Range -55°C to +90°C = -40°C to +70°C 


soldering +255°C/5 sec +255°C/5 sec 
* alloy gold plated **F series Dielectric Strength - frame to adjacent contacts, 1500 V - Contact gap, 1500 V - Between general use changeovers, 2500 V 


ITT Schadow, Inc. 8081 Wallace Road, Eden Prairie, MN 55344 e Tel: (612) 934-4400 ¢ Fax: (612) 934-9121 
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iTx” Switches 


An I/linois Toolworks Company 


7301 W. Ainslie Street 
Harwood Heights, IL 60656-3512 


Pushbuttons 


(800) 544-3354 | | 
e-mail: customer_service@itwswitches.com 


Series 39 Series 39 Mr. Clean® 


Series 39 miniature pushbutton 
is a SPST-NO-DB that is offered 
in momentary or maintained 
actions and with or without 
lighting. 


Series 39 Mr. Clean® wave sol- 
derable switch features sepa- 
rate base and snap-on body for 
contamination-free assembly. 


Series 37 


Series 37 is a DPDT 
switch that comes 
in a variety of cap 
styles and colors. 


Series 50 


Series 50 solid state, 
electromechanical lighted 
or LED switch is momen- 
tary or 2 level maintained 
action and is available in a 
selection of bright colors 


and display options. 
Series 39-7 Series 59 Series 60 
Series 39-7 ultra- Series 59 SPST Series 60 


miniature switch is 

IR process compatible 
and is available as 
momentary or main- 


momentary action 
switch is panel sealed 
to IP67, comes in three 
button colors and is 


dataswitch has PCB 
terminals is .39” 
Square and is 
designed for flow 


tained positions. heat and impact soldering. 
tolerant. 
Rockers Sealed 
Series 163 Series 372 Series 65 
Series 163 single Series 372 high Series 65 miniature 


Be1554 


pole lighted and 
non-lighted switches 
are reliable, com- 
pact, attractive and 
features snap-in 
panel mounting. 


See us on the World Wide Web at http://eemonline.com 


inrush mini-rocker 
features a snap-in 
panel mount and 
can reliably switch 
an Inrush current of 
200A. 


and sub-miniature 
sealed switches 
provide the rugged- 
ness and reliability 
to meed demands 
of industrial and 
military applications. 
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For technical and ordering information about these featured switches as well as our complete line 
of switching products, consult an authorized distributor or ITW Switches directly. 


Basic Snap-Action 


Type 26 
Type 26 sub-miniature 


switch with DPDI-DB 

contacts provides the 

option of controlling up 

to 4 isolated circuits. RK 
CF, 


Type 11 
Type 11 miniature switch Is 
available in standard, low 
force momentary or reset 
action and in a wide variety 
of terminals and actuators. 


Type 16 


ture snap-action 
switch features the 


S Type 16 sub-minia- 
2 


Type 18 

Type 18 sub-minia- 
ture switch fea- 
tures the highly 


highly reliable ay reliable Butterfly® 
Butterfly® double- S double-break mech- 
break momentary anism and is avail- 
mechanism. able in two actua- 
tor styles. 

Type 22 Series 19N 

Type 22 miniature Series 19N sub- 

double-break switch miniature switch 

contains two individ- is fully sealed 

ual switching ele- and can with- 


ments which function 
simultaneously. 


stand wide tem- 
perature ranges. 


Series 124 


Series 124 Mr. Clean® mini 
slide switch features a 
two-part design for 
process compatibility. 


Series SE 


Series SE quick connect, double 
pole switch has handle markings 
to indicate voltage selected 
and an electrical life of approxi- 
mately 10,000 cycles. 


Authorized 
ITW Switches 
Distributors 


irvy Switches 


An Illinois Toolworks Company 


7301 W. Ainslie Street 
Harwood Heights, IL 60656-3512 


EEM 1999 


Series 224 


Series 224 Mr.Clean® mini 
slide switch features a two- 
part design and is con- 


Advacom, Inc. 
(800) 678-0509 


AESCO Electronics 
(800) 362-0022 


Astrex, Inc. 
(800) 633-6360 


Cal Switch 
(800) 225-7924 


For manufacturers’ sales offices, see yellow pages 


Series SY 


Series SY single 
pole selector is 
compact, hand or 


screwdriver actuat- 
structed for surface mount ed and has 
applications. International 
approvals. 
Circuit Board Products 
Series 034 


Zz Series 030 
Series 030 sub- Series 034 TO-5 
miniature rotary miniature PCB 
mount is SPST-NO 
momentary and is 


has multiple posi- 
tions in a TO-5 can 
and has an optional available in a wide 
vinyl protective range of actuator 


boot. lengths. 


Electric Switches Newark Electronics RS Electronics 
(800) 421-8855 (800) 4-NEWARK (800) 859-3443 
Electronic Expeditors Powell Electronics Sager Electronics 
(800) 558-8547 (800) 235-7880 (800) SAGER 800 
Hawk Electronics, Inc. Richey Electronics Voyager Electronics 
(800) THE-HAWK (800) NOW-RCHY (612) 571-7766 


(800) 544-3354 


e-mail: customer_service@itwswitches.com 
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1! FRONT LINE IN 


Janco MIL Spec, QPL switches and switching systems are 
engineered for maximum reliability. This total dedication 
to quality has earned Janco a “seat” on virtually every 
commercial/military aircraft and spacecraft in the free 
world. Our extensive experience with unique switching 
requirements has found application in the medical 
and industrial equipment arenas. This brief over- 
@ view of our proven standard product line provides 
basic specifications from which our custom switch- 
ing systems are developed. New to our product 

| line is a series of custom potentiometers which are 
designed and manufactured with the same dedication to 
quality and reliability as our switches. Let Janco engineers 
design a switching system or potentiometer to meet your 
critical application needs! Call the factory. 


NX ‘N N N ‘ 
SERIES ( 
K. a | dak A 


Miniature Rotary Selector Switches 
@ Qualified to MIL-S-3786/4 
ll Life 10,000/25,000 Cycles 


M@ Make & Break up to 5 Amp. 
115 VAC/28 VDC, Carry 10 Amp. 


Options 

@ Flux Proof 

@ Non-Magnetic 

@ 2500 VAC Dielectric Withstand 

™@ Ruggedized for Extreme Environments 
@ “Plug-in” Module Adaption 

@ Screw Type Termination 

m@ Submersible 


| Index | Positions | Poles/Deck 


24 


SERIES AA 


Designed for maximum versatility, 
Series AA switches feature Series A 
configuration and performance with 
adjustable stops. 


es LN 
eh Eade? <D 
= 


AN ESOP CORPORATION 


Micro-Miniature Rotary Selector 
Switches 
@ Qualified to MIL-S-3786/13 
@ Life 10,000/25,000 Cycles 
@ Make & Break up to .25 Amp. 
115 VAC/28 VDC, Carry 8 Amp. 
Options | 
@ Flux Proof 


M@ Ruggedized for Extreme Environments 
@ “Plug-in” Module Adaption 
@ Submersible 


Poles/Deck 


1,2,3 
1,2 
1,2 


/BD 


Power Rotary Switches 
M@ Built to MIL-S-6807 
M@ Life 10,000 Cycles 


M@ Make & Break up to 15 Amp. 
115 VAC/28 VDC, Carry 25 Amp. 


m@ “Plug-in” Module Adaption 
@ Screw Type Termination 
M@ Ruggedized Construction 


|_Index | Positions | Poles/Deck 
; 


Quick Disconnect “A”, “B”, & “E” 
Series Rotary Switches 


@ Eliminates Soldering 
@ Coded Outputs Available 


- ™@ Can be Adapted for Flex Circuit 


Applications 
@ Reduced Installation Time 


Janco Corporation, Box 3038 ¢ 3111 Winona Ave., Burbank, CA 91504 


Phone: (818) 846-1800 * Fax: (818) 842-3396 
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SWITCHING TECHNOLOGY 


General Specifications 
@ All Switches and Potentiometers Meet or Exceed Environmental 
Condition Requirements of MIL-S-3786 and MIL-S-22710 
e Explosion Proof / MIL-STD-202 ¢ Salt Spray / MIL-STD-202 
e Sand and Dust / MIL-STD-202 ¢ Shock High Impact / MIL-STD-202 
e Shock Medium / MIL-STD-202 ¢ Vibration / MIL-STD-202 
e Moisture Resistance / MIL-STD-202 « Altitude to 70,000 Feet 
¢ Thermal Shock / MIL-STD-202 « Panel Seal 


@ All Switches Offer Maximum Protection Against RFI/EMI 
@ All Switches and Potentiometers Are Totally Enclosed 
@ Combination Switch/Potentiometers with Concentric Shafts 


Options 

@ 2500 VAC Dielectric Withstand 

M@ Non-Magnetic 

M@ Momentary Spring Return 

@ isolated Push/Pull to Turn 

@ Solenoid Driven 

@ Solenoid Latched 

M@ Ruggedized for Extreme Environments 
@ Adjustable Stops 

M@ Keylock 

@ Switch/Potentiometer Combinations 

Mi Concentric Shaft 

@ Night Vision Compatible (Pushbutton) 
@ Stackable Stand Alone Potentiometers 


=| | ‘N XY ey 
SERIES |: 
K 7 | Ak ud 


SERIES D/M 


Pushbutton Rotary Switches 
@ Qualified to MIL-S-22710/18/23/30 
Mi Life 50,000 Cycles 


M@ Make & Break up to .125 Amp. 
115 VAC/28 VDC, Carry 3 Amp. 


™@ Numerous Coded Outputs 
Available 


Options 
lM NVIS Compatible 
(Night Vision Imaging System) 
™@ Custom Coded Outputs 
@ Submersible 


| | MIL-S-22710/23 | MIL-S-22710/30 | MIL-S-22710/18 
Toor [se [5 30° [96 | 45% 


Max. 
Positions 


Miniature/Micro Miniature 
Printed Circuit Rotary 


Selector Switches 


Max. 

Positions 

SERIES EA, EB, EC 
24 


20 
16 
12 
10 
8 


SERIES ED, EE, EF 


30° 12 
36° 10 
45° 8 


POTENTIOMETERS 


Custom Potentiometers 
@ Switch/Potentiometer Combinations 
@ Custom Configurable 


Resistances 


@ Concentric Shafts (8 max.) 


@ Built to MIL-S-3786; 22710 
@ Life 250,000 Cycles (EF Series) 
@ Make & Break up to .125 Amp. 
115 VAC/28 VDC, Carry 3 Amp. 
l™@ Numerous Coded Outputs Available 


Options 
M@ Ruggedized for Extreme 
Environments 


@ Flex Circuit “Plug-in” Termination 
@ Custom Coded Outputs 
@ Switch/Potentiometer Combinations 


Other Products 


Electrical 
Hardware 
Products 
for Aircraft 


@ Meets Environmental 
Requirements 
of MIL-S-3786 


Janco Corporation, Box 3038 « 3111 Winona Ave., Burbank, CA 91504 


Phone: (818) 846-1800 * Fax: (818) 842-3396 


@ Custom Configurable Stops 
@ Stand Alone Pots Available 


@ External Ammeter Shunts 
MIL-S-61 

@ Flexible Bus Assemblies 

™@ Bus Bars M Bonding Jumpers 


AN ESOP CORPORATION 
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i SIMPLE SOLUTION 
JANCO: of YEARS 


COLLISION 
AVOIDANCE SYSTEM 
SWITCH PANELS 


Janco’s collision avoidance system 
control panels allow air traffic control 
to identify aircraft by receiving a pre- 
selected coded signal from each air- 
craft in the vicinity. Envelope size is 
critical due to limited space, and the 
design allows for access by autho- 
rized ground crew personnel only. 
The panel shown incorporates 22 
“EB45” Series rotary switches and 
related components in a single, inte- 
grated panel mounting, tamper-proof 
case. Each binary-coded rotary 
switch sets an individual number of a 
pre-determined code using a unique 
knob design which allows only the 
selected number to appear. 


~AN ESOP CORPORATION 


dlb 


AUTOBRAKE) 
ANTI-SKID SYSTEM 
CONTROL SWITCHES 


Janco manufactures autobrake/anti- 
skid system control switches that are 
designed to activate on touchdown. 
The braking systems determine the 
amount of braking pressure neces- 
sary to enable the aircraft to stop in 
a given distance or runway length 
without the tires skidding. Used by 
major OEMs, these control switches 
utilize specially designed “A” Series 
rotary switches with a solenoid “hold- 
in” latching circuit. An inductive load 
circuit automatically activates the 
solenoid as the switch is manually 


rotated to the desired position for opti- 


mum braking. The assemblies are 
line replaceable and incorporate a 
number of other advanced features. 


OWILHING oYal 


HUEHOHIE 


ENGINE FIRE 

q | af 

4) wa 41k IRE 

x ila aT nr Gh Mla be nt ne 
SHUT-OFF SWITCHIIES 
Je. i h i Aa ak 


Major OEMs from around the world 
depend on Janco for the manufacture 
of these multi-function switch modules, 
which when activated shut off fuel sup- 
ply to a specific aircraft engine and 
activate the fire extinguishing system. 
These modules incorporate numerous 
safety features and take advantage of 
a rugged, plug-in module assembly. 
The fuel flow to the engine is shut off 
by pulling the shaft to the “out” position 
actuating a 10 pole snap-action “A” 
Series switch, then releasing extin- 
guishing material by rotating the shaft 
and actuating a 2-pole momentary “C” 
Series switch. Typically units incorpo- 
rate hidden legends and a variety of 
other state-of-the-art capabilities. 


Janco Corporation, Box 3038 - 3111 Winona Ave., Burbank, CA 91504 


Phone: (818) 846-1800 + Fax: (818) 842-3396 
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TO COMPLEX SWITCHING PROBLEMS 


For over a half of a century, Janco has been answering the challenge of 
reducing increasingly complex switching functions into simpler, more 
manageable solutions. Janco is uniquely qualified to answer that 
challenge — and is the single most experienced designer and manufacturer 
of advanced switching systems control modules. The aerospace related 
examples listed below represent just a few of the ways that Janco is help- 
ing companies increase reliability, reduce weight and space requirements, 
and improve the serviceability of complex switching systems. 


LANYARD PULL- 
PIN SWITCHES 


ENGINE START 
4 ‘ at ; 
da wa. 4k i rl 


EXAMPLE: 


RUNWAY LIGHTING 


CONTROL 


EXAMPLE: 
PARACHUTE 
RELEASE 


SWEPCHIES 


SWIEPCIIES 


SYSTEM SWITCHES 


Janco also manufactures 
specialty switches for highly 
demanding applications. 
Utilized in a drone, this 
lanyard pull-pin switch is 
comprised of two sections. 
The shaft and lanyard 
assembly is attached to the 
aircraft and the switch body 
resides in the drone. Upon 
release of the drone, the 
shaft and switch separate, 
actuating the electrical 
systems of the drone. 

The switch utilizes a unique 
sealing method to assure 
performance in the most 
demanding environments. 


EEM 1999 


Janco Corporation, Box 3038 - 3111 Winona Ave., 
Phone: (818) 846-1800 - Fax: (818) 842-3396 


Janco engine start switches 
are used for rotary and fixed 
wing general aviation, com- 
mercial, and military aircraft 


applications. Switches can 


be designed to incorporate a 
wide range of design fea- 
tures. The Mooney engine 
start switch shown features a 
high-security keylock com- 
bined with a MIL-SPEC quali- 
fied electrical switching mech- 
anism to provide enhanced 
security and reliability. Janco 
solenoid held engine start 
Switches are used extensively 
by Boeing and other leading 
aircraft manufacturers. 


Janco is the company to 
turn to for remote controlled 
switching systems. The air- 
port runway lighting control 
Switch shown here turns on 
and controls the brightness 
of runway approach lights 
on airports and aircraft carri- 
ers. Activated by either the 
approaching pilot or tower, 
the system consists of a bi- 
directional solenoid actuat- 
ed “A” series rotary switch. 


Burbank, CA 91504 es 
F< 
| 


For manufacturers’ sales offices, see yellow pages 


Janco is also relied on for 
new generations of switch- 
es that are improving the 
safety of critical operations. 
These pictured switching 
modules play a critical role 
in a new spin recovery sys- 
tem utilized for certification 
testing of aircraft. 


CALL TODAY TO DISCUSS 
YOUR APPLICATION RE- 
QUIREMENTS WITH OUR 
ENGINEERING DEPART- 


MENT...GET A PRELIMI- 
NARY DESIGN APPROACH 
WITHIN 24 HOURS. 


DERG! aD 
| 
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P.O. Box 25110, Portland, Oregon 97298 ¢ (503)297-8878 ¢ 200 )824-9374 ¢ FAX: (503)297-8879 
www.lambind.com .RO sales@lambind. com 
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81-Series ae | 81-Series 


Rating: 20A/125VAC T65°C UL/CSA 
16(6)A/250V T125°C Euro 
Colors: Black, Brown and White. 
Others available on request. 

Functions: SPST, SPDT, 
Momentaries, 
Iluminated AC 

Direct Cross To: 

Arco, DNA, Dreefs, Marquardt 


82-Series | 82-Series 


Rating: 20A/125VAC T65°C UL/CSA 
16(6)A/250V 1T125°C Euro 
Colors: Black, Brown and White. | 
Others available on request. 
Functions: | DPST, DPDT, 
Momentaries, 
Illuminated AC 
Direct Cross To: : 
Carling®, DNA, Dreefs, Marquardt 


83-Series | 83-Series 


Rating: 20A/125VAC T65°C UL/CSA 
16(6)A/250V 1T125°C Euro 

Colors: Black, Brown and White. 
Others available on request. 

Functions: 2x SPST, 2.x SPDT, 


\ 
Momentaries, 
uy [] es2 |[S]]]L2 Illuminated AC 
Direct Cross To: 
DNA, Dreefs, Marquardt 


A3-Series a s Fala _ A3-Series 
| : -Waterproof Push Buttons 


Rating: 20A/125VAC T65°C UL/CSA 
16(6)A/250V T125°C Euro 
Colors: Black and White. 
Others available on request. 
Functions: SPST, SPDT, SPNO 


A4-Series oe, re) | | A4-Series 
3 | Tk | -Waterproof Push Buttons 


Rating: 20A/125VAC T65°C UL/CSA 
16(6)A/250V T125°C Euro 
Colors: Black and White. 
Others available on request. 
Functions: DPST, DPDT, DPNO 
Illuminated AC. 
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| FLameinoustres,inc. / SSIGNALLUX [5 ion 


P.O. Box 25110, Portland, Oregon 97298 ¢ (503)297-8878 # (800)824-9374 »# FAX: (503)297-8879 


www.lambind.com Stock to 6 weeks ARO sales@lambind.com 


Ad EBPDOODOOKADOSOdOOYS @ CE 
8A-Series | | 8A-Series 


Rating: 20A/125VAC T65°C UL/CSA 
16(6)A/250V 1T125°C Euro 
Colors: Black, Brown and White. 
Others available on request. 
Functions: SPST, SPDT, 
Momentaries, 
Illuminated AC 
Direct Cross To: 
CARLING®, Arrowhart, Arcolectric, C&K 


C2-Series .. 5 D | C2-Series 


Rating: 13A/125VAC T65°C UL/CSA 
10(4)A/250V T125°C Euro 
Colors: Black and White. 
Others available on request. 
Functions: SPST, DPST, Illuminated AC 
| Df 02.05 (0.5-1.2) | | 
05-08 (1.2-2) 
08-12 (2-3) 


a 
eed 
ee 
| 


77 _(19.6) 


L4-Series L4-Series 


Rating: 15A/125VAC T65°C UL/CSA 
16(4)A/250V 1125°C Euro 
Colors: Black, Brown and White. 
Others available on request. 
Functions: SPST, DPST, 
Momentaries, 
Illuminated AC 


“ON” POSITION 
“OFF” POSITION 


(2:3) 


77 (19.6) 


L5-Series | L5-Series 


Rating: 15A/125VAC T65°C UL/CSA 
16(4)A/250V 1T125°C Euro 
Colors: Brown. 
Others available on request. 
Functions: SPST, DPST, 
Momentaries 


V8-Series 7 V8-Series 
Rating: 10A/125VAC T65°C UL/CSA 
16(4)A/250V 1125°C Euro 
Colors: Black and White. 
Others available on request. 
Functions: SPST, SPDT, DPST, 
DPDT, Momentaries, 
Illuminated AC 
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[eae NOUSTRIES, INC. 
“P.O. Box 25110, Portland, Oregon 97298  (503)297-8878 ¢ acl -9374 FAX: (503)297-8879 
www.lambind.com | sales@lambind..cc com 


R1-Series 
Rating: 11A, 13A/125VAC 
Temperature: 65°C/ UL & CSA 
Colors: Black and White. 
| Others available on 
request. 
Functions: SPST, SPDT, 
| Momentaries 
Direct Cross To: 
Alco, Arco, C&K, CARLING®, DNA, 
Marquardt 


Staws inoue, Inc. / OTEHALL ., eae 
m3. C @ @ Key Kal © (HOR 


290-Series : . |290-Series 


aa? : Rating: 2A,6A, 
5; | Temperature: -30° to 125°C 


Contacts: Fine silver, or 5 micron 
gold cross point contacts. 

Terminals: ‘ Brass, silver plated 
2.8mm Fast-on, solder, 
PC, and right angle 

Actuators: __ Plain and roller levers, 

. Standard or formed. 
Mechanical life: 5 million operations. 


R1-Series 


380-Series _ 278 380-Series 
: | kK 0.797 > Rating: 10A to 15A/250VAC 1/2 HP 
le) : : | Sekai T85°C, 125°C avail. 
0.135 | ee 
[e437 3 Contacts: Fine silver. Gold avail. 
: Contact gap: .025” (.65mm) 
Terminals: Brass, silver plated 
.187” or .250” Fast-on, 
solder and screw. 
Actuators: Plain and roller levers, 
standard or formed. 
Mechanical life: 10 million operations. 


340 / 390- | Sel 340 / 390-Series 
Series 7 >| I<. , |w/Wiping Contacts | 
| : Rating: 16(4)A to 25(4)A/250VAC 
Temperature: T85°C 
Contacts: Fine silver, or silver cad. 
Contact gap: .039” (1.0mm) 
Terminals: Brass, silver plated 
.187” or .250” Fast-on 
Actuators: Plain and roller levers, 
standard or formed. 
Mechanical life: 10 million operations. 
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8a ae Ne ee eee SOLE © 2 - See a | 6) 


| SLame INDUSTRIES, INC. - 
P.O. Box 25110, Portland, Oregon 97298 ¢ (503)297-8878  (800)824-9374 # FAX: (503)297-8879 


"Sa ER GaAnbo A ~ | sal eS @ lambi n d. com 


www.lambind.com _Stock to 6 weel 


Toggles; Sealed, Rocker, Push Buttons ™ Tactiles; SMT, Right 
Paddle & Tiny : | Angle, Sealed 


Miniature DIP Rotaries, DIPs; Piano, Right Auto Insertable 
SMT & Right Angle — | Angle, Tri-State | Surface Mount 


6A UL Approved 11A UL/CSA Approved 13A UL/CSA Approved 
Slides Slides — | Slides 


TAM E 71736 WAN E7i736 Giurssz05 § = SAYE71736 GA LRs4405 
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‘StaMa INGUSTAES, ING / GOTTAK = 


P.O. Box 25110, Portland, Oregon 97298 ¢ (503)297- 8878 | + so 824-9374 FAX: (503)297-8879 
www. lambind. com Stock to 6 weeks ARO 3 -~sales@lambind.com 


N0@60800mIoneH: 


3SH-SERIES 


SPECIFICATIONS: 

Q) Rating: 3A 1/4HP 240 VAC 
QO Indexing at 40° 

QO Maximum 4 circuits 

Q) Ambient temperature rating of 


125°C 
AX pending 


SPECIFICATIONS: 

Q Rating:  10(3)A/250V~ 1/4 HP/125V~ 
QO) Indexing at 36°, 45°, 60°, 72° or 90° 

, “Maximum 4 circuits 

~ Q Ambient temperature rating of 125°C 


SPECIFICATIONS: 

Q) Rating: 16A or 12A/250V~, 8A or 6A/380V~, 
1 HP/120V~, 2 HP/240V~ (UL) 

QO From 2 to 12 positions. Stop cam available to limit 

shaft rotation in any index position 

QO) Maximum 4 circuits 

Q) Ambient temperature rating of 70°C or 85°C 


SPECIFICATIONS: 
UO) Rating: 16Aor 12A/250V~, 8A or 6A/380(400)V~, 
1 HP/120V~, 2 HP/240V~ (UL) 
QO From 2 to 12 positions. Stop cam available to limit 
shaft rotation in any index position. 
CO} Maximum 4 circuits. 
QO Ambient temperature rating of 125°C. 


a BS 
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| SLamB INDUSTRIES, INC. 


P.O. Box 25110, Portland, Oregon 97298  (503)297-8878 ¢ (800)824-9374 # FAX: (503)297-8879 
“Stock to 6 weeks ARO 


5100 


sales@lambind.com 


ST-SERIES | GLamBinoustries, inc. / (7 Satori ELECTRIC CO., LTD. Power Toggle 


PS-SERIES 


AL © CE 


VS-SERIES 


AL © CE 


SPECIFICATIONS: 
O Rating 


Q Dielectric Strength 


O) Mechanical life 
) Electrical life 


SPECIFICATIONS: 

QO Electrical ratings (013): 
Q) Electrical ratings (014): 
Q) Insulation resistance: 
QO) Withstand voltage: 

O) Contact resistance: 

QO) Mechanical life: 

Q) Electrical life: 

CL) Operating force: 

Q) Soldering temp.: 

UY Ambient temp. used: 

QO) Ambient humidity used: 


42 Insulation resistance 
UY Contact resistance 


TAM E70886 


Switches 


3-25A/125VAC 30VDC, 
1-15A/250VAC 

1,500V AC for 1 minute 
1,000MQ min. @ 500V DC 
20mQ max. 
30,000-100,000 cycles min. 
20,000-30,000 cycles min. 


@ Lraco1s 
Power Switches 


5A /30A 250V~ up T85; TV-5 
8A / 128A 250V~ pu T85; TV-8 
>500MQ DC 500V 

AC 2,000V for 1 minute 
<50mQ 

500,000 cycles 

10,000 cycles 

500 + 200gf 

255°C max. 5 seconds 
-25°C to +65°C 

<85% RH 


Voltage Select Switches 


SPECIFICATIONS: 

Q) Electrical ratings: 

Q) Insulation resistance: 
QO Withstand voltage: 

) Contact resistance: 
QO) Mechanical life: 

Q) Electrical life: 

OC) Operating force: 

Q) Soldering temp.: 

OC) Ambient temp. used: 
CQ) Ambient humidity used: 


10A /30A 250V~ up T85; TV-5 
>500MQ DC 500V 

AC 2,000V for 1 minute 
<50mQ 

500,000 cycles 

10,000 cycles 

500 + 200gf 

255°C max. 5 seconds 

-25°C to +65°C 

<85% RH 


EEM 1999 
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MARQUARDT ~~... - Rooker Switch 
, Circuit Function Terminal Catalog Number 


DOUBLE POLE ROCKER SWITCH ‘SPST ON-OFF 6.3 (.250) 1550.3102 R145 
IN A SINGLE POLE HOUSING | (Black Base, Red Lens, 220V Bulb) 


SPST ON-OFF 6.3 (.250). 1550.3120 R144 | 
ro _ (Black Base, Red Lens, 110V Bulb 


eee ‘DPST ON-OFF 6.3(.250) . 1555.3102 R145 
| S de . (Black Base, Red Lens, 220V 
a i Bulb, White Marking O on Rocker) 
DPST ON-OFF 6.3 (.250) 1555.3108 R145 
aE — (Black Base, Green Lens, 220V 
. = | Buib, White Marking O on Rocker) 
DPST ON-OFF 6.3 (.250) 1555.3109 R144 
‘ hoary 7 (Black Base, Green Lens, 110V 
THICKNESS Oa nd Bulb, White Marking O on Rocker) 
X=0.8-5 mm DPST ON-OFF | 6.3 (.250) 1555.3120 R144 
| | (Black Base, Red Lens, 110V 


SUITABLE 


ILLUMINATED 


, Bulb; White Markin cker) 
R38 16A-125V-250V AC, 1 HP 125V AC, 2 HP 250V AC Technical Data | g O on Rocker) 
R144 16A-125V AC, 1 HP i > St Rocker and housing: thermoplastic . 


R145 16A-250V AC, 2 HP . Contacts: silver gor 


Terminals: silver-plated, brass | Mechanical-life endurance: 50,000 operations 
Up to 120A Inrush capability Electrical-life endurance: 10,000 cycles 
with special contacts Ambient temperature: T 100 


Circuit Function Terminal Catalog Number 


SPST ON-OFF 6.3 (.250) 1551.3102 R38 
: | (Black Base & Rocker) 


Switch Functions 
Series 1550 include SPST and DPST 


switches with or without indicator lamp. SPST ON-OFF 6.3 (.250) 1551.3103 R38 
| | Do (Black Base & Rocker, White 
Ratings O,| Marking for Vertical 
Switches without indicator lamp with | Mounting) - 
plug-in terminals or solder terminals: DPST ON-OFF 6.3(.250) - 1552.3102 R38 
16(4)A-250V~ T100 . _ (Black Base & Rocker, White 
16A-250V AC, 1/2 HP 7 O,| Marking for Vertical 
16A-125-V AC, 1/4 HP | Mounting) 
With.PC terminals: DPST ON-OFF 6.3 (.250) 1552.3104 R38 
10(4)A-250V~ T100 | (Black Base & Rocker, White 
. With indicator lamp: O,| Marking for Horizontal 
16(4)A-250V~ T100 - Mounting) 


NON-ILLUMINATED 16A-250V AC, 1/2 HP 


16A-125V AC, 1/4 HP 
1550 SUB PANEL SERIES ~— — 
*, y a | — | Circuit Function Terminal Catalog Number 
| lege spe: =, SPST ON-OFF 6.3 (.250) 1550.3604 R145 


| Js = (Black Base, Orange Lens, 


Y a ie 220V Bulb) 
DPST ON-OFF 6.3 (.250) 1555.3604 R145 
(Black Base, Orange Lens, 
Y 
26.201 | 
| 26.4 05 | 


220V Bulb, White Marking O on 
Rocker) | 
DPST ON-OFF 6.3 (.250) 1555.3624 R144 
| oo (Black Base, Orange Lens, 
110V Bulb, White Marking O on 
| Rocker) — 
SPST ON-OFF’ 6.3 (.250) 1551.3602 R38 — 
(Black Base & Rocker) 
DPST ON-OFF 6.3 (.250) 1552.3602 R38 
(Black Base & Rocker, White 
Marking.O,| Vertical Mounting 
, | : ~ on Rocker) 
DPST ON-OFF Right Angle PC 1552.4602 R38 
(Black Base & Rocker, White 
Marking O,! Vertical Mounting 
| 7 on Rocker) 
DPST ON-OFF Right Angle PC 1552.4606 R38 
oa | is . (Black Base & Rocker, White 
_ Marking O,1 Horizontal 
Mounting on Rocker) 


ILLUMINATED 


| NON-ILLUMINATED | SUB-PANEL VERSIONS AVAILABLE WITH STABILIZER PINS 248.103.011 


Marquardt Switches, Inc: * °2711'Route20E ° * . Cazenovia, New York 13085  * (315) 655-8050 * Telefax (315) 655-8042 
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5100 SWITCHES 5100 
MARQUARDT ocker Swite 
| Rocker Switch 
Technical Data 
aa Mechanical-life endurance: 
He ST, DT: 100,000 operations 
DT with off-position: 50,000 
ss y Electric-life endurance: 
ST, DT: 6(4)A: 50,000 ST, DT: 10(4)A: 10,000 
SE A WS Snap in Fixing for a wall thickness (X) of 0.75 ... 3mm 
075.125) la2-or | le9 recommended cut-out (YxZ), see table 
2.3 1198.9) [12.9°" | 
Materials 
SINGLE POLE R30 6A-125V-250V AC, 1/4 HP 125V, 1/2 HP 250V AC R58 6A-125V-250V AC, 1/8 HP =‘ Rocker and housing: thermoplastic 
R50 10A-125V-250V AC, 1/3 HP 125V, 1/2 HP 250V AC Ht R73 10A-125V AC, 1/3 HP Contacts: Ag/Cu silver-plated Terminals: silver-plated 
R52 6A-125V, 4A-250V AC, 1/10 HP 125V-250V AC R87 6A-250V, 1/2 HP Ambient temperature: T 85 
Circuit Function Terminal Catalog Number Circuit Function Terminal Catalog Number 
SPST ON-OFF 4.8(.187) 1800.1106 (Black Base, Red Lens, SPST ON-OFF 4.8(.187) 1801.1148 R50 (Black Base & Rocker, 
| 30mA-16V Bulb, 6A-12V DC) White Marking O.! Horizontal Mounting) 
SPST ON-OFF 4.8(.187) 1800.1115 (Black Base, Green Lens, Brot: ONCE ASie0 16011162: ABiack Base a: Rocket, 
30mA-16V Bulb, 6A-12V DC) 10A-14V DC, "T" Rating) 
SPST ON-OFF Solder 1801.0101 R30 (White Base & Rocker) SPST ON-OFF 4.8 (.187) 1801.1783 R30 (Black Base & Rocker, 
SPST ON-OFF Solder  1801.0102 R30 (Black Base & Rocker) Soe ion ae pig SD Bebe k paella 
SPST ON-OFF Solder  1801.0118 R30 (White Base & Rocker, ON-OFF 4.8 (.187) Paeeaeaenniaenen 
White Marking O,! Vertical Mounting) SPNO MOM a 1801.1206 R52 (Black Base & Rock 
SPST ON-OFF Solder  1807.0121 R50 (Black Base & Rocker) ON-OFF 4.8(.187) 6A-14V DC) ee ane eornes 
See ee Cae SON entire org SPDT ON-ON Solder  1803.0121 R50, (Black Base & Rocker) 
SPST ON-OFF Solder 1801.0136 R50 (Black Base & Rocker SPDT ON-ON 4.8 (.187) 1803.1102 R30 (Black Base & Rocker) 
White Marking ©,! Vertical Mounting) SPDT ON-ON  4.8(.187) 1803.1127 R50 (Black Base & Rocker) 
’ ; SPDT ON-ON 4.8 (.187) 1803.1122 R50 (Brown Base & Rocker) 
Sh ON. eee Ean Olea MON SPDT ON-MOM 4.8(.187) 1803.1202 R52 (Black Base & Rocker) 
SPST ON-OFF 4.8 (.187) 1801.1102 R30 (Black Base & Rocker) 
SPST ON-OFF 48 : { a 1801.1108. R30 (Black Base & Rocker SPDT ao Solder 1808.0102 R58 (Black Base & Rocker) 
White Marking O on Edge of Rocker) N 
SPST ON-OFF 4.8(.187) 1801.1110 R30 (Brown Base & Rocker) eet Bre biG a 1608-0902 "Fine: (Black Base: &: Rocker) 
FE EDC AGG ee nei non SPDT ON-OFF- 4.8(.187) 1808,1102 R58 (Black Base & Rocker) 
ON 
il eGce on ee ips ia te ee sea Se SPDT ON-OFF- 4.8(.187) 1808.1202 R58 (Black Base & Rocker) 
: ‘ 8. Aba Nil . DEKE! MOM ON 
White Marking O,| Horizontal Mountin 
SPST ON-OFF 4.8 (187) 1801.1146 ae (Black Base & ee SPDT MOM ON- 4.8 (.187) 1808.1302 R58 (Black Base & Rocker) 
__ White Marking O,! Vertical Mounting) OFF-MOM ON 
Technical Data 
Mechanical-life endurance: ST, DT: 100,000 operations 
DT with off-position: 50,000 
Electric-life endurance: 
ST, DT: 6(4)A: 50,000 cycles ST, DT: 10(4)A: 10,000 cycles 
Snap in Fixing for a wall thickness (X) of 0.75...3mm _ 
recommended cut-out (YxZ), see table 
Ambient temperature: T 85 
Materials 
Rocker and housing: thermoplastic 
Bie Contacts: Ag/Cu silver-plated Terminals: silver-plated 
Seve REG oEA Kee 25.2 Pisco [eng Windows: red, green, amber transparent thermoplastic 
1/4 HP 125V, 
1/2 HP 250V AC Circuit Function Terminal Catalog Number 
R50 10A-125V-250V AC, 1/3 HP 125V, 1/2 HP 250V AC DPST ON-OFF 48(187) 16021123 R50 
R55 6A-125V AC, 1/4 HP R58 6A-125V-250V AC, 1/8 HP : 0 {. . ; : 
R73 10A-125V AC, 1/3 HP R87 6A-250V AC, 1/2 HP (Black Base & Rocker, White Marking O,! 
Circuit Function Terminal Catalog Number Babe Casa Gaus: palpate 
DPST ON-OFF Solder 1802.0102 R30 Black Base & Rock 
(Black Base & Rocker, Red Marking O on Edge of Rocker) DPDT ON-ON 4.8 (.187) ee ae a 
DPST ON-OFF Solder 1802.0121 R50 (Black Base & Rocker) 
(Black Base & Rocker, Red Marking O on Edge of Rocker) DPST ON-OFF 4.8(.187) 1805.1110 R 
DPST ON-OFF 4.8 (.187) 1802.1102 R30 N eee Hea ee ere Lens, 110V Bulb, White 
(Black Base & Rocker, Red Marking O on Edge of Rocker) Marking O an Edge of Rocker) , 
DPST ON-OFF 4.8 (.187) eamieiae a sr a0 DPST ON-OFF 4.8(.187) 1805.1121 R55 
cui & Rocker, White Marking O,! Vertica (Black Base, Red Lens, 110V Bulb, White 
DPST ON-OFF 4.8(.187) 18021120 R50 eae Gulere- asan Guten 
(White Base & Rocker, Red Marking O on Edge of Rocker) | ON (Black Base & Rocker) 
DPST ON-OFF 4.8 (.187) 1802.1121 R50 DPDT MOMON- 4.8(.187) 1809.1302 R58 
(Black Base & Rocker, Red Marking O on Edge of Rocker) OFF-MOM ON (Black Base & Rocker) 
Special European 8(8)/250V AC rating 
Marquardt Switches, Inc. °¢ 2711 Route20E °¢ Cazenovia, New York 13035 ¢ (315)655-8050 ¢ Telefax (315) 655-8042 
| http://www.switches.com 
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MARQUARDT 


1858 SERIES : — : 
. : Circuit Function Terminal Catalog Number 
DPST ON-OFF Solder 1858.0102 R138 
(Black Base & Rocker) 


DPST ON-OFF Solder 1858.0103 R138 
(Black Base & Rocker, |, O 
Marking for Horizontal Mounting) 


DPST ON-OFF Solder 1858.0104 R138 


Rocker Switch | 


NON-ILLUMINATED — : (Black Base & Rocker, |,O 
DOUBLE POLE, Marking for Horizontal Mounting) 
SINGLE THROW DPST ON-OFF 4.8(.187) 1858.11017 R138 
R 138 12 A 125-250V AC, (White Base & White Rocker) 
1/3 HP 125V AC, ase DPST ON-OFF 4.8(.187) 18580102 | R138 
1/2 HP 250 V AC Pern EEE « (Black. Base & Rocker) 
— cae tat aa DPST ON-OFF 4.8(.187) 1858.1103 R138 
: 425..2 | Bit | me (Black Base & Rocker, |, O 
‘ s.r | Marking for Vertical Mounting) 
Appliance cut-out DPST ON-OFF 4.8(.187) 1858.1104 R138 
(Black Base & Rocker, |, O 
Technical Data Marking for Horizontal Mounting) 
Inrush current: 100 A capacitive 104 operations DPST ON-OFF PC 1858.2202 R138 
Mech. life endurance: = 100,000 operations (Black Base & Rocker) 
Contact resistance (new state): DPST ON-OFF PCRight 1858.4202 § R138 
< 100 mQ (12 V, 1A DC) Angle (Black Base & Rocker) 


Insulation resistance (new state): 

> 100 MQ (500 V DC between the open contacts) 
High voltage resistance (new state): These switches are suitable 

2000 V rms. (new state, 10mA between the open for appliances of class II 

contacts) eee 
Contact gap: > 3 mm 
Insulation spacing: = 8 mm 
Ambient temperature: 

terminal side: -20...+80°C 

actuating side: -20...+55°C 

no condensation 
Storage temperature: -30...+80°C 
Atmospheric humidity: max. 85% : 
Actuating force: 3 N Compliance with UL 94V-0 
Flammability: rocker and housing black UL 94 V-O 

other colors UL 94 V-2 
Glow wire test: 960°C 
Material rocker and housing: Polyamid 6.6 
Temperature rise at the terminals (according to life 
endurance: max. 30 K (UL 1054) 

max. 55 K (EN 61058-1) 
Solderability of terminals: max. 350°C, 3 s (no pressure 
may be exerted on the terminals when soldering by 
hand) 
Push-on force of connectors: < 80 N 
WESDOO OKO © 


The test conditions comply with EN 61058-1, a 
IEC 1058-1 and UL 1054. Inrush Current peaks up to 100Amps 


Marquardt Switches, Inc. * 2711 Route20E * Cazenovia, New York 13035 ¢ (315) 655-8050 -¢ Telefax (315) 655-8042 
http:/Awww.switches.com 
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engineered switches | hive ; LL 


2100 


McGILL ELECTRIC SWITCH PRODUCTS GROUP 
1320 S. MAIN ST. 
MANSFIELD, OH 44907 


TOGLITE™ LIGHTED TOGGLE SWITCHES 


¢ Broad Selection of bat styles, colors, indicating plates 
and legends to fit design-and functional requirements. 


¢ Reliable, long-life mechanisms for exceptional 
performances. 
_ © Variety of circuit arrangements. 


or solder. 


¢ Choice of lights: 6V, 14V, 28V or 250V AC,125 V AC 


Standard. 


STANDARD TOGGLE SWITCHES 


¢ Time-proven,reliable long-life mechanism. 
¢ Variety of bat styles and colors. 
e SP, DP, 3 + 4 pole models available. 


2600 Series 

20 Amp 125-250V AC 

1HP 125-250V AC 

2HP 250V AC 

SPDT & SPST, NO or NC 

Less than .005” differential travel 
Operating force 20 oz. max. 

25 Amp SPST available 

20 Amp 200° C available 
Dimensions: 1-13/16” x 41/64” x 41/64” 
Standard Terminals 

.250” x .032” Quick Connect 

UL Recognized CSA Certified 


SNAP-ACTION SWITCHES 


MINIATURE ROCKER SWITCHES 


¢ 0815 Series Rocker 

¢ Choice of Stylette™—(new softer designer 
lines that enhance product styling) or standard 
miniature rocker switches. 

¢ Choice of illuminated or solid two surface 

| smooth colored rocker. 
¢ Rocker colors available—Light-Clear-Amber- 

Red-*Green-*Blue Non-lighted-White-Black-Red 

(other colors, consult factory). 


0852 EURO-STYLED ROCKER SWITCHES 


¢ Patented sleek, rounded ultra-modern design 

¢ Rugged, reliable rocker mechanism 
proven in millions of applications 

¢ Fits standard cutouts 

¢ Available with splash-resistant seals 

¢.187” quick disconnect, screw terminals, solder 
and wire leads optional 


 » Choice of terminals: Screw, 1/4” quick disconnect, 


¢ Wide selection of circuitry, ratings, terminals. 


(419) 525-8400 FAX (419) 525-8274 


15 Amp 277V AC 

3/4 HP 125-277V AC 
Single Pole & Double Pole. 
Case Dimensions 

1.35” x .80” 

15/32”-32 thd. bushing 


UL Recognized 
CSA Certified 


20 A 125 V AC 

10 A 250 V AC 

1HP 125-250 V AC 

20 A 250 V AC Non-Inductive 
Also available 25 A 125-250 V AC 
Non-inductive 


UL Recognized 
CSA Certified 


2700 Series 

20 Amp 125-250V AC 

1HP 125-250V AC 

2HP 250V AC 

Dimensions 1-21/64” x 1-13/16” x 43/64” 
Spade Terminals .250” x .032” 

UL Recognized 

CSA Certified 


¢ Plastic snap-in bezels—for fast easy 
installation. 

¢ Available in black & white bezels (other 
colors consult factory) 

¢ Terminals—1/4” quick disconnect- stan 
dard. Also available 16-ga. wire. 

e Lamps—115V AC neon standard. Also 
available 6V AC or DC, 14V AC or DC, 
28V AC or DC & 250V AC neon. 


Circuitry: SPDT, DPDT 

Types: one-light, two-lights, non-lighted 
with three different rocker colors: red, 
white, black 

Electrical: 15A, 277V AC; 3/4 HP, 
125-277V AC; 6-28V DC Incandescent; 
115V Neon 

Terminals: 1/4” Quick Disconnect 

UL Recognized CSA Certified 


McGILL ELECTRIC SWITCH PRODUCT GROUP 
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McGILL ELECTRIC SWITCH PRODUCTS GROUP 
~ +»  * 4320 S..MAIN ST. 
MANSFIELD, OH 44907 

(419) 525-8400 FAX (419) 525-8274 


~ engineered switches 


standard construction features: ne - Geritied : 
These switches have black plastic bezels for 0851. 0861. 0871. 0881 
snap-in-mounting, 1/4” quick-disconnect | 15 Amp 277V AC. 


terminals, 115V neon lamps. Available with 
6-28V DC incandescent lamp consult fac- 
tory. Optional splash-resistant gasket model- 


3/4 HP - 125 277V AC 


available. 


0820/0890 Series 

Indicator Lights 

0820 miniature (.550x1.125”) and 
0890 standard (.830x1.450”) series 
indicator lights offer durable perfor- 
mance. Choose from a wide range of 
translucent colors with custom col- 
ored bezel and lens options. 


— 14V 125V AC UL Recognized 
28V 125V AC CSA Certified 
0825 Series 20 Amp 


_ Double Pole Rocker Switches 
McGill’s new 0825 miniature rockers 
are available in virtually any color 
you need to match your panel design 
requirements. These switches fit 
standard 1x1.125” cutouts in marine 
and RV panels are available in dou- 
ble and single-throw, lighted and | 
non-lighted models. 


UL Recognized — 6(6)A 250V AC; 
15A 277V AC CSA Certified 16(6)A 250V AC 
20A 125V AC VDE Rated 


S/4HP 125-277V 


MINIATURE SNAP- ACTION SWITCHES — 


McGill® 4775 Series , 
Rolling Cam* SNAP-ACTION 
SWITCHES. An engineering 
breakthrough that provides — 
reliability, less contact bounce 
(1.5 millsec), LIGHT OPERATING 
FORCE - 75gm. Max. 


10Amp 

125-250V AC: 
1/2HP 125-250V AC 
4 Amp "L" 125V AC 


4777 Series available rated: 
15 Amp 125-250V AC, 
1/2HP 125-250 V AC 

25 Amp 125-250V AC, 

1HP 125V AC 

2HP 250V AC, 85°C. 

Max. Ambient Temp. 


UL Recognized 

CSA Certified 

Optional UL 100,000 cycle 
listing and 20.1 Amp 

Case dimensions: 

1-3/32" x 5/8" x 13/32" 


Lock-Out Switches _ | 

McGill's new lock-out switch is ideal for 
applications where safety is critical. 
Activating the switch requires two sepa- 
rate actions - so accidental operation of 
equipment or vehicles is virtually impossi- 
ble. Based on a proven design, the switch 
is available in single and double pole 
models in a variety of colors and can be 
custom imprinted. 

15A 277V AC UL Recognized 
S/4HP 125-277V AC CSA Certified 


15 A 277V AC, 20A 125V AC 3/4HP NON-LIGHTED 


Part Number Rocker Color Circuitry 

0825-1213 Black DPST ON/OFF 

0825-1243 Black DPDT ON/ON 

15A 277V AC, 20A 125V AC 3/4 HP LIGHTED 

Part Number Rocker Color Circuitry Lamp Voltage 

0825-5213 Red DPST ON/OFF 125V Neon 

0825-5214 * White DPST ON/OFF . 125V Neon 

0825-5216 Red DPST ON/OFF 28V Incandescent 

0825-5218 White DPST ON/OFF 28V Incandescent 

0825-5215 Red DPST ON/OFF 14V Incandescent 

0825-5217 White DPST ON/OFF 14V Incandescent 
OPERATING CHARACTERISTICS 


Actuator 
Length 


spoT | spst | SPST 
ACTUATOR NO NC 


Basic plunger 4775-1100 | 4775-1200 | 4775-1300 
Short rigid lever |4775-1120 | 475-1220 | 4775-1320 
Long rigid lever {4775-1130 | 4775-1280 | 4775-1330 


Short rigid 14775-1140 | 4775-1240 | 4775-1340] 75 


lever w/roller 
Long rigid 


4775-1150 | 4775-1250 | 4775-1350 37 
lever w/roller 


Stimulated roller|4775-1160 | 4775-1260 | 4775-1360, 37 | 5 | 033 096 |  .090 


: 1-9/32 


NOTE: Operating characteristics are given for lever mounted in the support fartherest from the plunger. When the levers are mounted in the 
support closest to the plunger, multiply the given force avalues by .57 and the travel values by 1.76 to obtain the correct values. 


4600 Series 15 Amp switches with berylium copper mechanism also available. 


FAX (419) 525-8274; PHONE (419) 525-8400 


Be1570 
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REED SWITCHES 
MEDER 1 — 800 — 870 — 5385 


USA and Canada 


electronic 


For more information on switches not listed here or for special cutting or bending 
options call us 1-800-870-5385 or see our WEB PAGE: www.meder.com 


Switching Voltage 100VDC 
Switching Current 0.25A 


KSK-1A74 
Rated Power 30W 
108 Switching Voltage 200VDC 
2.16 


Switching Current 


0.02 007 053— KSK-1A81 
== — Rated Power 
ane | Switching Voltage 


Rated Power 
Switching Voltage 


Switching Current 181 Switching Current 
KSK-1A44 KSK-1A84 
Rated Power : Rated Power 


Switching Voltage Switching Voltage 
Switching Current 1s Switching Current 


KSK-1A52 0024 2.108 0.83 KSK-1A85 
Rated Power m= Rated Power 
Switching Voltage ee Switching Voltage 
Switching Current 216) ot Switching Current 
KSK-1A54 KSK-1A87 
Rated Power Rated Power 


Switching Voltage Switching Voltage 
Switching Current | Switching Current 


KSK-1A66 KSK-1A88 HG 


Sane d Voltage Rated Power SOW 
. bs - V 
Switching Current : | Switching Voltage = 1kVDC 


Switching Current 2A 


KSK-1A69 KSK-1C94 
Rated Power Rated Power 
Switching Voltage Switching Voltage 


Switching Current | Switching Current 


KSK-1A71/3 
Rated Power 
Switching Voltage 


KSK-1C97 | 
Rated Power 10W 
Switching Voltage 100VDC 


Switching Current Switching Current 0.5A 
KSK-1A71/7 KSK-1C98 
Rated Power Rated Power 


Switching Voltage | Switching Voltage 
Switching Current Switching Current 


MEDER electronic Inc. + 338 Norwich Avenue * Taftville, CT 06380 
Tel: 860-887-9662 * Fax: 860-887-9669 * email: meder@ids.net 
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SWITCHES 
Switch to MG 7 


MG is aware that competition is fierce so we 
have compiled a line of switches of high 
quality but low prices to help give 


From toggles to tact switches we have 


you the edge. | 
Our color catalog contains electrical a hn FOR YOUR FREE COLOR 
specifications, switching configuration ° 


tables, dimensional diagrams and full color J wg discriminating customer switch 


product photographs for each switch. — 


- 


isk for the OEM Sales Department ay 


ELECTRONICS | 


32 Ranick Road « Hauppauge, NY 11788 | 
(516) 582-3400 * FAX 516-582-3229 
Visit us on the Internet at http://(www.mgelectronics.com 


Be1572 For manufacturers’ sales offices, see yellow pages EEM 1999 


lf You Don’t See It Here, Fax 602/998-1435 or Call Nn ae 


602/991-0942 BELA 
=== WE DEFINE 


QUALITY 


NKK supports you with the 
industry’s highest quality, best 
value switches—from the world’s 
smallest washables to 50 
amp powerhouses. 


Series JF. Keypad FREE DESIGN GUIDE 


Series ND3. Binary Surface Mt. 


neitches 


Series ND. Binary Series DR. Binary Series SS. Micro-Subminiature 


www.nkkswitches.com 7850 E. Gelding Drive Scottsdale, Arizona 85260 Fax 602/998-1435 
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ri Ki lf You Don’t See It Here, Fax 602/998-1435 or Call 


I 602/991-0942 


Series LB & YB. Panel Seal Series UB. Lighted | Series KB. Lighted 


Series HB. Lighted FREE DESIGN GUIDE Series M2100. Lighted 


Series YB. Lighted Series MLW. Lighted Series LB. Lighted 


www.nkkswitches.com 7850 E. Gelding Drive “Scottsdale, Arizona 85260 Fax 602/998-1 435 
Be1574 For manufacturers’ sales offices, see yellow pages EEM 1999 


0 a Pe 01 C2 | SS ee eee LC! 


NHKH: 
switches 


lf You Don’t See It Here, Fax 602/998-1435 or Call 


602/991-0942 


Series M. Subminiature Series M. Subminiature Series M. Subminiature 


Series M. Subminiature FREE DESIGN GUIDE Series MS. Subminiature 


neDitehes 


Series MB2000. Subminiature Series MB2400. Subminiature Series MB2000. Subminiatu 


www.nkkswitches.com 7850 E. Gelding Drive Scottsdale, Arizona 85260 Fax 602/998-1435 
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TRE: If You Don't See It Here, Fax 602/998-1435 or Call 


switches 


Series B. Super-Subminiature J Series A. Super-Subminiature §Series AB. Super-Subminiature 


Series AS. Super-Subminiature FREE DESIGN GUIDE Series G. Micro-Subminiature 


nepitehss 


Series G3. Surface Mount Series M2T. Subminiature © Series M2B. Subminiature | 


www. nkkswitches. com 7850E _ Gelding Drive Scottsdale, Arizona 85260 Fax 602/998-1435 
Bei576 “3 -. For manufacturers' sales offices, see yellow pages EEM 1999 
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If You Don’t See It Here, Fax 602/998-1435 or Call Nn Ki’ 
@ 


02/991-0942 BE 


Series S/SB/SW. Standard Series SCB. Standard Series JW/JP. TV Rated | 


Series HS/PS/TS. Standard FREE DESIGN GUIDE Series S/SW High Capacity 


mempitches 


Series FB & SB. Subminiature Series SK. Keylocks Series MR. Miniature 


www.nkkswitches.com 7850 E. Gelding Drive Scottsdale, Arizona 85260 Fax 602/998-1435 _ 
EEM 1999 _ See us on the World Wide Web at http://eemonline.com Be1577 


5100 | = | SWITCHES | , 3 5100 
Rotary Switches OAK4#GRIGSBY 
Open Frame 84 North Dugan Road, Sugar Grove, Illinois 60554 

Phone: 800-625-8333 e FAX 1-800-432-9625 « WEB: www.oakgrigsby.com 
Type A (Acorn) 


1 inch diameter switches with OakGrigsby patented Unidex® detent 
for positive action, feel and torque control. Double-wiping, self-clean- 
ing contacts in silver plated brass, or silver alloy. Unique protective 
coating guards against tarnish and corrosion, extends shelf life. 


Specifications 


Size 1" diameter nominal, with 1 to 3 sections. Max. 
depth, 1.281" 


Mounting Clearance holes for a .375" -32 bushing and a 
.120" diameter locating key on a .375" radius 

Shaft .200" diameter (+.000 -.003); 1.50" long; grooved for 
break-off at .75" and 1.125" from mounting surface 

Indexing Unidex® dual ball, 30° 

Terminal Strength = 2.5 Ib. pull 

Stator Insulation Diallyl phthalate per MIL-M-14 

Rotor Insulation Thermoplastic 

Section Thickness .078" 7 


Contacts Silver-plated brass or silver alloy. Protective coating 
extends shelf life 

003 to .015 ohms between adjacent clips 

Break .5 amp at 28 volts DC, .25 amp at 110 volts 


AC, resistive. Carry 5 amps 


Contact Resistance 
Electrical Rating 


0.156 TYP. 3/8—-32 NEF- 
(4) f EF—2a 


+0.000 
9.250 "9003 
+O 
(emo eS 


.062 
rt 57) 
a1 /r ee 


MAX. OVER FLAT TERMINATIONS 1 SECTION—0.438 (11.1) 
SECT! 


(ONS—0.687 (17.44) 
3 SECTIONS-0.937 (23.8) 


Active 
Positions 


399284-AM 
399261-AM 
399285-AM | 399286-AM 


Type JC/Type K 
1,531 inch diameter switches. Double-wiping, self-cleaning, silver-plated 
brass contacts. Phenolic insulation. Unique protective coating guards against 
tarnish and corrosion, extends shelf life. Provides up to 6 sections and 12 poles. 
Specifications 
Size Type JC: 1.375" width x 1.531" height 

Type K: 1.406" width x 1.531" height 


Mounting Clearance holes for a .375" -32 bushing and a 
.125" x .037" locating key on a .438" radius 

Shaft .250" diameter (+.000 -.003); 2.375" long; grooved at 
.75", 1.125", and 1,875" from switch mounting surface 

Indexing Hill and valley single ball type 30° 


Terminal Strength 
Rotor Insulation 


5 Ib. pull 

Type JC: Ceramic 
Type K: Thermoplastic or phenolic PBE-P per LP-513 
Type JC: Ceramic. Type K: Phenolic PBE-P per LP-513 
Type JC: .125. Type K: .062" 

Silver-plated brass or silver alloy. Protective coating 
extends shelf life 

Contact Resistance .003 to .015 ohms between adjacent clips 
Electrical Rating Break 1 amp at 28 volts DC, .5 amp at 110 volts 
AC, resistive. Carry 5 amps 


Stator Insulation 
Section Thickness 
Contacts 


Type F/Type FC 

1.312 inch diameter switch with dual ball-type indexing for a positive feel 
and uniform torque. Double-wiping, silver-plated brass contacts, or silver 
alloy. Unique protective coating guards against tarnish and corrosion, 
extends shelf life. Tyoe F, phenolic insulation; Tyoe FC, ceramic insulation. 


Specifications | 
Size Type F: 1.281" width x 1.312" height. Type FC: 1.25" width 
Mounting Clearance holes for a .375" -32 bushing and a 


.125" x .037" locating key on a .531" radius 


Shaft .250" diameter (+.000 -.003); 2.375" long; grooved at 
.75", 1.125", and 1.875" from switch mounting surface 

Indexing Hill and valley dual ball type, 30° 

Terminal Strength 5 Ib. pull 

Rotor Insulation Type F: Phenolic PBE-P per LP-513 or thermoplastic 


Type FC: Ceramic 
Type F: Phenolic PBE-P per LP-513. Type FC: Ceramic 
Type F: .062", Type FC: 120° 


Stator Insulation 
Section Thickness 
Contacts | 


Silver-plated brass, or silver alloy. Protective coating 
extends shelf life 

Contact Resistance .003 to .015 onms between adjacent clips 
Electrical Rating Break 1 amp at 28 volts DC, .5 amp at 110 volts 
AC, resistive. Carry 5 amps 


See our website: | 
www.oakgrigsby.com/products/ofindex.html 
for figure numbers circuit configurations. 


Pt tT TT 8399468-SC TT 399469-SC _| 

6 | 25 8 2 399696-SC [399697-SC | 

pt 8399941 8-K TT 399419-K 
With silver-plated brass contacts and printed circuit terminals 

Pt 212 3999400-K* T399401-K* 

2 {| 26 | 2 | 3 [ 1  {399402K" 


3/8-32 THREAD 1 SECTION—-0.750(19) 


2 SECTIONS = oes 34.13 


i ae 
1.250 
(31.75) 


-—~_ B 
: aL B28, THICK TYP. 
0.438 TYP, 
(111) 


INCH 
(MM) 


With silver-plated brass contacts and solder terminals Catalog Number 
Poles _| Positions | Section |Numbers| Sections | Shorting [Non-Shorting| 
] 


OM ar 
1 SECTION-0.750(19) 


9 
{2 SECTIONS—1.1 25(28.57) 


.062 THICK TYP. 
1.59) 


Type F/FC Switch Assemblies , 


With silver-plated brass contacts and solder terminals 


Total Active Poles/ Figure {Number of eortes Number 
Poles | Positions | Section |Numbers} Sections | Shorting |Non-Shorting 
] = 


eel cca eet ON 9993226" | 300323-8" 
pt GO 899366-FC | 399367-FC 
a en <a ea a ee ee es eS 
ae a ee ae a a 
Ps dt 2 399374-FC | 399375-FC 


3 
1] 6 «YC 9000F | SOLE 
2 | 25 | 2 | 4 | 1 | 399302-F* | 399303-F* | 
3 


* Available made-to-order only. 


Custom Applications Available — See addifional information on OakGrigsby products in Section 5500 


B-1578 
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y 
ey MOWFEGUAT 


This Product Can Be Found in the OMEGA® Handbook Set, 


19" Rackmount Panel Systems 
Temperature Measurement, Section G. 


[(# Isothermal, Low-Resistance 
Switching of Thermocouple, 
RTD and Thermistor Circuits 


[A 2- and 3-Pole Rotary Selector 
Switches Featuring Gold or 
Silver Plated Contacts and : 
Break-Resistant Noryl Case 


[> DIN Rail Switches 
and Instrumentation . 
2 DIN Rail Mount 
[A Panel Mount Instrumentation Signal Conditioners 


This Product Can Be Found in the 
OMEGA® Handbook Set, 


This Product Can Be Found in the OMEGA® Handbook Set, Data Acquisition, Section H. 


Temperature Measurement, Section G. 


For FREE Literature 
Call between 8:30-5:00 


DIAL (203) 359-787 


Selector Switches 
3", 5" and New % DIN Sizes 


http://www.omega.com 
e-mail: info@omega.com. 


For Sales and Service In es, 
the U.S. and Canada: en 


- 4-800-TC-OMEGA 


EEM 1999 For manufacturers’ sales offices, see yellow pages B-1579 


Material 


Diamond 
BeO 
Graphite 
Bonded SiC 


Mullite 


— Titania 


Porcelain 

Fused silica glass 
Soda-lime glass 
Cast epoxies 
\/ood 

Melamines 

Mica 

Phenolics (molded) 
Polyethylenes 
Nylons 

TFE fluorocarbons 
Elastomers 

Foams 


Thermal Conductivity, 
J/ (m.K) 


658 
167 
117-200 


0.08-0.17 
0.003-0.04 
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onon, CONTROL FAX [S| 
OMRON. ERCTERETEN © 
Basic Switches 


Model y A V Vx 
Z-15H -B Z-15G-B A20-B V-15 V-10 VX-5 VX-01 


Instant Information on Omron Products... 
24-hours-a-day, 7-days-a-week! 


Dimensions: mm (inch) 24.2 (.95)H x 49.2 (1.94)L 24.2 (.95)H x 49.2 18.8 (.74)H x 37.8 (1.49)L 18.8 (.74)H x 37.8 (1.49)L 
x 17.45 (.69)W (1.94)L x 17.45 (.69)W x 10.3. (.41)W x 10.3 (.41)W 


Contact ratings 


Resistive load 15A,125VAC  15A, 125 VAC 20 A, 250 VAC 154A, 10A, 5A, 10 A, 0.1 A, 
0.4A, 0.5A, 6 A, 30 VDC 250 VAC 250 VAC 250 VAC 250 VAC 
125 VDC 125 VDC 
Max. operating current (A) 15A 15A 20A 15A 10A 5A 0.1A 
Min. permissible load (mA) 160 mA, 160 mA, Consult Consult Consult Consult 1 mA, 
125 VDC 125 VDC Omron Omron Omron Omron 125 VAC 
Operating force (OF)* 250 to 430 g 250 to 430 g 400 to 625 g 100 g, 100 g, 259,50g 259g9,50g 
200 g, 200g 
400 g 
Service life 
Mechanical 20 x 20 x 1x 50 x 50 x 50 x 10x 
106 min. 4106 min. 106 min. 106 min. 106 min. 106 min. 106 min. 
Electrical 500 x 500 x 500 x 300 X 300 x 500 x 1x 
103 min. 103 min. 103 min. 103 min. 103 min. 103 min. 106 min. 
Mounting pitch 25.4 mm 25.4 mm 17.45 x 10.3 x 10.3 x 10.3 x 10.3 x 
25.4 mm 22.2 mm 22.2mm 22.2 mm 22.2 mm 


Type of actuator 


Pin plunger —_— a 
Panel mount plunger —_ 

Panel mount roller plunger a. 

Leaf spring 

Short hinge lever 

Hinge lever 

Long hinge lever 
Simulated hinge roller lever 
Roller leaf spring 


Short hinge roller lever 


Hinge roller lever 


TRE | [Rel | OTR] | LR jp |e | 
TAC IRel | 

Nolo 

Ns Iho 


Flexible rod 


Terminal choices Solder terminal, Screw terminal Screw terminal Solder/Quick connect terminal, Solder/Quick connect 
Quick connect terminal (#250) (#187), Solder terminal, terminal (#187), Quick 
Quick connect terminal (#187), connect terminal (#187) 
Quick connect terminal (#250), 
Screw terminal 
Remarks Drip-proof terminal types | Handles 75 A — — 
are also available inrush 
Approved standards UL, CSA, SEV UL, CSA, SEV UL, CSA UL, CSA, VDE 
Note: 1. *These values are for pin plunger type. For more information, call 1-800-55-OMRON. 
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[omon, GONTROL-FAX [> 


OMRON. Ba7.625.1963 


OMRON'S AUTOMATED FAX INFORMATION SYSTEM 


Basic Switches 


Model | ss p2Sw p2vVw D2F 
, SS-10 SS-5 SS-01 


Instant Information on Omron Products... 
24-hours-a-day, 7-days-a-week! 


Dimensions: mm (inch) 14.8 (.58)H x 19.8 (.78)L 15.3 (.60)H x 19.8(.78)L 18.8 (.74)H x 37.8 (1.49)L 6.5 (.26)H x 5.8 (.23)L 
x 6.4 (.25)W x 6.4 (.25)W x 10.3 (.41)W x 12.8 (.50)W 


Contact ratings 


Resistive load 10.1 A, 5A, 0.1 A, 3 A, 125 VAC/30 VDC, 5 A, 250 VAC/30 VDC, 3A, 125 VAC 
250 VAC 125 VAC 125 VAC 0.1 A, 125 VAC/30 VDC 0.1 A, 125 VAC/30 VDC 1A, 125 VAC 
0.1 A, 30 VDC 
Max. operating current (A) 10A 5A 0.1A 3Aord.1A 5Aord0.1A 3A, 1A, 0.1A 
Min. permissible load (mA) 160 mA, 160 mA, 1 mA, Consult Consult 100 mA and 10 mA, 
250 VAC 125 VAC 125 VAC Omron Omron 125 VAC, 1 mA, 30 VDC 
Operating force (OF)* 150g 50 g, ' 2549, 180g 200 g 75 g, 150 g 
100g 50 g, 
150g 


Service life 


Mechanical 10 x 30 x 30 x 5 x 108 min. 1 x 106 min. 1 x 106 operations min. 
106 min. 106 min. 106 min. (at rated OT value) 

Electrical 50 x 200 x 200 x 2 x 10° min. 1 x 10° min. 3 x 104 operations min. 
103 min. 103 min. 103 min. 

Mounting pitch 9.5 mm 9.5 mm 9.5 mm 6.4 x 9.5 mm 10.3 x 22.2 mm — 


Type of actuator 


Pin plunger — — = — —_— = 


Short hinge lever — — 7S = 


Hinge lever 


Long hinge lever 


Simulated hinge roller lever 


Short hinge roller lever 


Hinge roller lever 


nf IN| IA 
AIK IA 
Ke Re AIK] 


Terminal choices Solder terminal, Quick connect terminal Quick connect terminal PCB terminal 
Quick connect terminal (#110), (#110), PCB terminals (#187) or Lead wires 
PC board terminal or Lead wires 

Remarks Split double spring Watertight to IP67 Watertight to IP67 — 


mechanism assures life as 
long as 30 million operations. 


Approved standards UL, CSA, VDE, SEMKO, SEV UL, CSA UL, CSA — 
Note: 1. “These values are for pin plunger type. For more information, call 1-800-55-OMRON. 
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onion. GONTROL-FAX [>] 
e 847.843.1963 Ge 
Thumbwheel Switches 


Model A7DP-2 A7D-2 


Instant Information on Omron Products... 
24-hours-a-day, 7-days-a-week! 


7a 
f. 


(Height of displayed characters) (3.2 mm) (3.2 mm) 


Actuator Pushbutton Pushbutton 

Configuration | Pen-push type Push type 

Features For use in DC circuits, (5 to 30 VDC). Optimizes space. For use in DC circuits, (5 to 30 VDC). Optimizes space. 
Can be fabricated with stoppers. Can be fabricated with stoppers. 

Mounting Snap-in Snap-in 
(front (front 
mounting) mounting) 

Dust-proofing Provided (IP-50) Provided (IP-50) 


Switch part numbers 


Color Light gray Black Light gray Black 

06 Binary coded decimal A7DP-206 A7DP-206-1 A7D-206 A7D-206-1 

06 Binary coded decimal A7DP-206-PM  A7DP-206-PM-1 A7D-206-PM A7D-206-PM-1 
with +, - display 

End caps A7D-2M A7D-2M-1 A7D-2M A7D-2M-1 


Spacers . ~ A7D-2PA A7D-2PA-1 A7D-2PA A7D-2PA-1 


Mechanical Special-Purpose 
DIP Switches Keyswitches Basic Switches 


Model | AGC AGD AGE/S/T B3F/ D2Xx D3c 
Available in a new 
sealed version. 


Dimensions: mm (inch) 4.5(0.177)H x ee 8(0.315)H x 7.1 to 27.4 For For 18.6(0.732)H x 6.0(0.236)H x 


6.6(0.259)L x (0.280 to 1.079)L x dimensions, dimensions, 11.5(0.453)L x 4.2(0.165)L x 

9(0.354)W 6.6(0.260)W consult Omron. consult Omron. 8.4(0.331)W 8.0(0.315)W 
Contact ratings 100 mA, 100 mA, 5 VDC 25 mA, 24 VDC 50 mA, 24 VDC 0.1 A, 0.1A, 

30 VDC 30 mA, 30 VDC B3SN: 30 mA, 30 VDC 30 VDC 

24 VDC 

Max. operating current (A) — 100 mA 100 mA 25 mA ~  5OmA 0.1A 0.1A 
Min. permissible load (mA) 10 pA, 10 LA, Consult 1 mA, 1 mA, 1 mA, 

3.5 VDC 3.5 VDC Omron 5 VDC 30 VDC 30 VDC 
Operating force (OF) 15g to 500g © 30 g 100 g, 50 g 40 g, 

100g 150g 130g 


Service life 


Mechanical 1 x 104 5 x 108 1 x 108 min. 1 x 106 1 x 106 5 x 104 
operations operations operations min., operations operations 
min. min. B3S and B3W: min. (at rated min. 

3 x 10° OT value) 
; operations min. 

Electrical 2 x 108 2x 108 1 x 10° min. 1 x 106 5 x 104 5 x 104 
operations operations operations operations operations 
min. min. . min. min. min. 

Type of actuator Top, side Top, side, Top, tape sealed, Plunger Bi-directional Hinge 

raised raised, side paddle lever 

Terminal choices PCB PCB terminal, PCB terminal, PCB terminal, PCB PCB 
terminal Surface mount Surface mount Surface mount terminal terminal 

(A6S) 


For more information, call _1-800-55-OMRON. 
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THYRISTORS 


A thyristor is a four-layer semiconductor 
(pnpn) that can be switched from an 
OFF to an ON state. This is usually done 
by a voltage or current pulse to the gate 
terminal. The device will then continue 
to conduct so long as the principal cur- 
rent of the device flows through the 
thyristor’s two main terminals. 

In many respects a thyristor is analo- 
gous to an electromechanical latching 
relay. In fact, thyristors have largely re- 
placed these relays in newer equipment 
designs. But, misapplications and/or 
failure to fully understand the parame- 
ters of these and other solid state de- 
vices often leads to catastrophic field 
failures. 

The terminology shown on this page 
has been condensed from common in- 
dustry data books and is intended to be 
a guide for the engineer. 


MAIN 
TERM #1 


MAIN 


CATHODE TERM #2 


di/dt: Critical rate of rise of ON state cur- 
rent is the user’s maximum design limit 
(Fig. 1). 


di,/dt: Rate of decay of ON state current 
(Fig. 1 & 2). 


dv/dt (critical): Rate of rise of OFF state 
voltage. Lowest voltage rate of rise to 
cause a thyristor to turn ON. 


dv/dt (reapplied) : Rate of rise of 
reapplied OFF state voltage. 


lesm: Nonrepetitive ON state surge cur- 
rent in diodes. Maximum peak value of 
VY cycles (60 Hz) a diode can withstand 
up to 100 times in its lifetime. 


lsu: Nonrepetitive ON state surge cur- 
rent in thyristors. Maximum peak value 
of 60 Hz cycles a thyristor can with- 
stand up to 100 times in its lifetime. 


lonm/lanm: Maximum peak forward/ 
reverse leakage current at specified 
temperature and repetitive conditions. 


lacom: Continuous gate currént not to 
trigger. Highest dc gate current that will 
not cause thyristor to switch from OFF 
to ON at a specific temperature. 


FORWARD 
VOLTAGE 


REVERSE 
VOLTAGE 


FORWARD 
CURRENT 


REVERSE 
CURRENT 


Fig. 1. Concurrent voltage 
and current waveforms 


“ IR(REC) or 10S 


Fig. 2. Recovery current 
waveform 


ler: Continuous gate trigger current. Ab- 
solute minimum gate current required 
to switch thyristor from OFF to ON. 


las Holding Current. Minimum current 
required to hold thyristor ON. 


lL: Latching current. Minimum current 
required to hold thyristor ON after re- 
moval of gate drive. 


lines Recovery current. Peak value of 
reverse current during recovery or turn 
OFF (Fig. 1 & 2). 


los: Overshoot current. See larec)- 


?t: Maximum ON state, short time 
thermal capacity of the silicon element 
for operations less than 2 cycle of 180° 
conduction angle. 


nav: Average ON state current (max.) 


Qara: Reverse recovered charge (Fig. 1). 


Reic: Junction-to-case thermal resis- 
tance in degrees C per watt. 


Tomax): Max. allowable case tempera- 
ture. 


Tymaxy: Maximum allowable junction 
temp. 


ty: Delay time. Interval between a 
specified point at beginning of gate 
pulse and the instant at which the prin- 


Fig. 3. Turn-on time waveforms 


cipal voltage drops to a specified value. 
(OFF-ON) (Fig. 3) 


ton: Turn-on time. The sum of delay time 
and rise time. (OFF-ON) (Fig. 3) 


t,: Turn-off time. Time between princi- 
pal current reaching zero and the in- 
stant thyristor can block forward volt- 
age without turning ON. (Fig. 1) 


t.: Rise time. Time between principal 
voltage dropping from one value to a 
second lower value when thyristor turns 
from OFF to ON. (Fig. 3) 


t..: Reverse recovery time. (Fig. 2) 


Vorm/Varm: Maximum repetitive peak 
OFF state/reverse voltage excluding 
non-repetitive transients. | 


Vosm/Vasm: Maximum nonrepetitive peak 
OFF state/reverse voltage. 


Vem/Vim: Maximum forward voltage drop 
at a specific forward current and case 
temp. 


Vepm: Gate nontrigger voltage. Highest 
dc voltage that will not cause thyristor 
to switch from OFF to ON. 


Viatcn: Latching voltage. Voltage re- 
quired for thyristor to latch ON at a 
given gate current and junction temp. 


Vrmorny: Dynamic ON state voltage. 
Transient ON state voltage of thyristor 
when triggered into conduction for a 
given load and time. 


SWITCHES 


S wR Features 
anel mounting with options in: Snap-in panel mounting with options in: 
or non-lighted styles Y Lighted or non-lighted styles 
candescent or neon lamps Y LED, incandescent or neon lamps 
ole and double pole circuit arrangements / Single pole and double pole circuit arran 
tary or alternating actions Y Maintained or momentary actions, 2 or 3 
s 125/250 VAC I/4HP UL, CSA, VDE Y 20 amps 125/250 VAC 3/4HP UL, CSA — 


ical life 100,000 operations / High inrush capability 
marking available / Mechanical life: 100,000 operations 


om .750 x .750 inches to .880 x |.I0 inches § “ Three mounting sizes 
Y Weatherproof available 


ock Switches Switch and Cir 
Breaker Combina | 


Wena 


Features 


Y One piece design 
pole and double pole / UL recognized 8 amp to 15 amp 125V 
key operate and removal positions Y Lighted or non-lighted 
unt, solder or quick connect terminals Y Snap in panel mounting 
ned or momentary contacts Y Quick connect terminals 
125 VAC or 28 VDC UL, CSA Y Standard Panel Cut-Out 
re to full size available (12mm diameter ¥Y Space Saving Component 


m diameter) 


NEW! ° Quality Switches From Stock e 
e Environmentally Protected Rocker Switches ¢ 
°e Call 203-272-2794 or Fax 203-272-3492 e 
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5100 | SWITCHES __ 5100 


OTTO. Switches for Demanding Applications 


CONTROLS | 


Featuring: 
¢Precision operating points . 
¢High contact pressure — 
¢Unique contact wiping action 
¢Choice of terminal styles _ 


BS- 2 a 


B2-5 Series 
Integral Levers ' 


:* B3 Series 
“TTL to 8Amps 


& é& 


B1 Series , ; | 3 B5-71 Series 
Ultra-Small B1-5 Series | B2 Series A1-101-02 Actuator BS5 Series 10 Amps 
1 Million Cycles! Integral Levers wo Body Widths for B3 series 


10 Amps Double-Pole 


Circuitry SPDT SPDT SPDT-DB SPDT-DB | 
Rating® Resistive 2A | 2A 7A 7A 8A @ 10A 10A 


Inductive 5A 5A 4A 4A 5A @ 7.5A 75 
Actuation Cam Lever Cam - Lever Cam Cam Cam 
Operating Force 6 oz. max 2 0z. max. 4-8 ounces 2.1 0z. max 3-8 ounces 3-8 ounces 8-16 ounces 
Size: Length .300 .300 510 580 510 ie ae 


Depth A 56. 200 J 56) 200 

Mounting Centers 150 150 .188 185 281 

1,2,3,4,5,7 1,2,3,4,5,7 1,2,3,4,5,6 

Approvals Military — — M8805/4,/106,/109 _ M8805/101 M8805/7 — 
Commercial — — UL/CSA UL/CSA UL/CSA UL/CSA 

O120/250VAC, 28VDC, silver contacts. @ Terminal Style Codes: 1.=PC pins; 2.= Turret; 3.=Double Turret; 4. = Wire Wrap; 

5. = Right Angle PC; 6. = Solder Eyelet; 7.=QC Tabs. @ SPST rating. 


Sealed and Unsealed 
T3 Series 


Lever-Lock 


15/32" 


P6-3 Series pu 


Sub-Miniature 
Up to 10 Amps! 


Optional 
Button 


P6 Series | Bat Handle models 
available with and 
g p without illumination 
M8805/39, /40, /43, /100, /104 ee 
1/4-40 


bushing 


K4 Series 
Single & Double Pole 


eWithstands direct water spray. 


«Submersible. Designed to meet IP68. *Non-Teasible 1&2 pole 
eSnap-in feature fits wide range of cutouts. eShorter behind ¢{5/32" bushing, 
Switches up to 16 Amps. » panel sealed 
eUV and Solvent resistant. *More plating *1/4-40 bushing, 
eWithstands extreme shock & vibration. : sae | unsealed 
«Custom legends available. uole eee *Lever-Lock 15/32 
2 & 3-position, momentary or maintained. pendiens using, nines 
*MIL-S-83731 *Optional Button 


elncandescent, LED and neon illumination. 


°5 Amp., resistive Configurations 


OTTO CONTROLS 2 East Main Street * Carpentersville, IL 60110 * Tel: 847 428-7171 * Fax: 847 428-1956 * www.ottoeng.com ¢ info @ottoeng.com 
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We add value to your switch solution OTTO. 


CONTROLS 


nk eee ~ = o P8 Series “A Po Dome 
Pl Series P3 Series P3 Dome P5 Series P7 Series Shorter Behind Choice of flush or 
Military Grade Commercial Grade Push-On Push-Off Sub-Subminiature Panel than P1/P3 protruding button 


Circuitry SPDT-DB SPDT-DB SPDT-DB SPDT SPDT SPDT-DB SPDT-DB SPDT-DB SPDT-DB 
Actuation Mom./Push-Pull © Mom./Push-Pull Momentary  Push-On/Push-Off Push-On/Push-Off Momentary Momentary Mom,/Push-Pull Momentary 
Rating® — Resistive 20A 20A 20A 10A 10A 5A 5A 20A 5A 
Mechanical Life 1 million 1 million 1 million ~— Aemillion 1 million 1 million 1 million 1 million 1 million 
Operating Force 2-5 Ibs. 2-5 Ibs.. 2:5 lbs. 3-4 Ibs. 3-4 lbs. 1202.-22 lbs. 12 oz. - 2.2 Ibs. 2-5 Ibs. 12 02. - 2.2 lbs. 


Typical Behind Panel 94 94 96 85 1.00 51 AT 69 08 
Terminal Styles@ 1,2 1,2 1,2 1,2 1,2 1,3 1,3 1,2,4 1,3 
Approvals Military M8805/3 N/A N/A N/A N/A M8805/110 N/A N/A N/A 
Commercial ULICSA UL/CSA ULICSA _ - ULICSA UL/CSA UL/CSA ULICSA 
Materials Button@ Case @ 1 2 1 3 1 3 { 3 A 


@ Ratings based on 120/250VAC, 28VDC, silver contacts. @ Terminal Style Code: 1. Solder, 2. Screw, 3. PC Pin, 4. Quick Connects @ Anodized Aluminum Case Style Code: 1= Black Anodized 
Aluminum; 2. = Clear Anodized Aluminum; 3.= Black/Clear Anodized Aluminum 4. Black Plastic @ Button is Nylon in choice of 9 colors. 


Custom Medical 
Assembly 


Concave 
Button 
P4-10138 


Protuding 
Button 
P4-10149 


P4 Actuator on Basics 
P3 style bezel with special 
pushbutton and basics 


Vandal-Proof Switch 
Sealed, Stainless Steel 
Housing survives abuse 


Custom Assembly 
Molding, switch, cable 


Rugged, Sealed 


endant Switch 
Single and Double Pole 


Remote Switch with cable 


Shrouded Pushbutton 


Sealed, anodized 
aluminum housing P3 


Symbol-Etched Button| |Snap-in Square Button 
Sealed, Yellow with ‘| Panel Sealed, available 
variety of black graphics. 


Large Button Switch 


Nylon 1.187" Dia. button | | Sealed, 2-Step pushbuttons 
available in colors with leads 


with a variety of symbols 


Rugged Displays 
2-Level viewing, 
Custom LCDs, Alarms, 
UV Resistant 


Keypads _— 
(See EEM Section 5150) 4-Way Toggle 


Rugged, sealed, & easily Sealed, for Flight or | 
customized Industrial Applications 


Sealed Rocker | 
1 Million Mechanical Cycles Control Grip 
Low-level to 10 Amps Rugged, Multi-function 


OTTO CONTROLS 2 East Main Street * Carpentersville, IL 60110 * Tel: 847 428-7171 © Fax: 847 428-1956 © www.ottoeng.com ¢ info@ottoeng.com 
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OTTO —_Sealed Rocker Switches sz 


Quality Features: S 7 
¢ Withstands direct water spray. er les 
* Submersible. Designed to meet |P68. Se aaa 


¢ Fits industry standard panel openings for drop-in wabour aluminate? 
replacement of sealed and unsealed switches. | Standard Characteristics/Ratings: K1 Series 
¢ Snap-in feature accommodates a wide range of OPERATIONAL: single Pole 
Mechanical Life: 100,000 cycles, minimum 
panel cutouts. Seal: Waterproof, submersible to IP68. — - 
* Switches up to 16 Amps. ~ Temperature Range: -30°C to +85°C 
e UV and Solvent resistant. Button & Case: Thermoplastic 
¢ Withstands extreme shock & vibration. Ul an eg eee 
¢ Custom legends available. ELECTRICAL: (at 28 VDC or 115 VAC, 60/400 Hz) 
¢ 2- & 3-position, momentary and maintained action. Load Rating _Life (Min.) 
¢ Incandescent, LED and neon illumination with Resistive § 16A 25,000 cycles é 
; see ; Resistive 10A 50,000 cycles 
independent and dependent light source options. inguctive 10 95,000 cycles K2 Series 
e Choice of terminal styles: Solder, Screw, Dielectric Withstand:1050Vrms ongee ne 
ole 


250" Quick Connect. 


Sealed Toggle Switches | 


Standard Characteristics/Ratings: 


Quality Features: 7 aes inet 
Mechanical Life: 100,000 cycles, minimum 


e Withstands direct water spray. Seal: Waterproof, submersion to IP68 


e Submersible. Designed to meet IP68. : Lai disele g Sreie ane 

e Switches up to 16 Amps. | Series Toggle Handle: Stainless Sted 

e Withstands extreme shock & vibration. Forminaie ences aly 

e Positive detent, non-teasible contact transfer. Contacts: Fine Silver/Silver cad. oxide 

e 2- & 3-position, momentary and maintained action. : pec i Se ; 1 

e Lever lockout styles available. Resistive —~=«16A:~=~S*S*«S ON yes 

¢ Choice of terminal styles: Solder, screw, .250" Quick Connect. : aa 10K... beoo eee 
Dielectric Withstand: 1050 Vrms 


Standard Characteristics/Ratings: 


Quality Features: U7 


e Durable cables available in a choice of colors Electrical: 
ali ali Low Level Rating 10 Milliamps 
° Switches low level 10 milliamps @ 30 millivolts S eri Q S at 30 Milivolts max. D.C. or peak A.C. 
e Choice of button and handle colors Electrical Life 1,000,000 Cycles 
e Withstands extreme shock & vibration . Circuit Configuration: Normally Open 


The U7 Series Pendant Switches are rugged, high perfor Mechanical: 

mance pendant switches designed for use under severe - Operating Force: 16 ounces max. 

conditions found in medical, appliance, heavy equip- , _ Total Travel: .095" Max. 

ment and industrial control applications. They are avail- gue Seal Types Available: Unsealed, | 
able totally sealed so the switch can withstand direct | Moistureproof/Dusttight 
water spray and submersion. . Watertight 


The U7 series is offered in single and dual switch configurations with single plugs. Senter Lae Thermoplastic 


Connector options include straight and right angle mono plugs in .250 inch, 2.5 mm and ial: 

3.5 mm sizes. Cable options include .250" diameter for 60 Ibs. pull strength, .130" Coat i wind: 19,000 Cyc 
diameter cable for 25 lbs. pull strength and .102" diameter cable for 15 Ibs. pull strength. Temperature Range: -30°C to 455°C 
Cables are available in a choice of five colors. 


OTTO CONTROLS 2 East Main Street * Carpentersville, IL 60110 * Tel: 847 428-7171 Fax: 847 428-1956 * www.ottoeng.com ¢ info@ottoeng.com 
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5100 


2° Mir : TROL’ 
pres: Ait: TROL 


PRES:AIR: TROL CORPORATION 


1009 W. Boston Road, Mamaroneck, NY 10543 
914-698-2026 FAX: 914-698-9456 


800°431-2625 (ouTsIDE NY) 


SWITCHES 


5100 


PRESSURE AND VACUUM 
SWITCHES 


° AND « 


SHOCK-PROOF SWITCHES 


(Shock-Proof « Water-Proof ¢ Explosion-Proof) 


PRESSURE & VACUUM SWITCHES 


Ai € |W @ | A |W 
FIGURE M FIGURE C FIGURE R FIGURE D 
1/8 NPT CENTER SPOUT | RADIAL SPOUT | SENSITIVE SWITCH 


SIZE: 2V4" x 2V0" | SIZE: 2V4" x 2V4" | SIZE: 214" x 214" | SIZE: 154" x 

MOUNT: USE |MOUNT:USE | MOUNT: USE | 114"x 1" 

9/16-18NUT |#4SELFTAP |#4SELFTAP | MOUNT: USE 
SCREWS SCREWS (2) 1/8 SCREWS 


TINYTROL® PC MOUNT MINIATURE PRESSURE 


SWITCH WITH LEADS 


SPDT 


PR10103A 
PR10306A 
PR10510A 
PM11120A 
PM11130A 
PM11140A 
PM11150A 
PM11160A 
PM11170A 
PM11180A 
PM11190A 
PM11 ee CCC 


VR10130A 
VR10306A 
VR10510A 
VR10515A 
VR11120A 
VR11130A 
VR11140A 


PR20510A 
PM21120A 
PM21130A 
PM21140A 
PM21150A 
PM21160A 
PM21170A 
PM21180A 
PM21190A 
PM21195A 


VR20510A 
VR20515A 
VR21120A 
VR21130A 
VR21140A 


15 aNCH H,O 
5-3 5 INCH H,O 
20-50 INCH H,O 
i -5 PSI 
2.5-6 PSI 
4-11 PSI 
9-18 PSI 
15-28 PSI 
25-40 PSI 
35-65 PSI 
50-100 PSI 
75-125 PSI 


2.5-7 SS SU SITES —__—_—_— H,O 
6-16 INCH HO 
13-25 INCH H,O 
20-40 INCH H,O 
35-80 INCH H;O 
75-150 INCH H,O 
135-250 INCH H,O 


ADJUSTABLE | 250VAC : 


aS 
ase 
2 


DDDVVVSSE= 
DCO BOOO)S 


: 


SENSITIVE PRESSURE SWITCH (Pressures VaCuUth or DIFF. 


D1000A SPST 0.3-20 INCH H,0 UL 
D1001A ONLY 1A UL 


2-45 INCH H,O 


TINYTROL PRESSURE & VACUUM SWITCHES 
SPDT/SPST | .25PSIG - 65PSIG 
ue Power |“racronyser| Tozsa} ue |e | 
PRINTED CIRCUIT BOARD PRESSURE OR VACUUM SWITCHES 


a BREST IE & VACUUM SWITCHES 
Ewin eads [SPSTIDPST] o'wG-e5Psi[ 1A [UL |G 


NOTE: Sensitive anh may - set for normally open or closed contacts 
for pressure or vacuum operation or differential pressure. (Fig. D 


~~ 


=" 


FIGURE G 
PRESSURE OR 
VACUUM OR DIFF PRES 


SIZE: 1" DIA. 


1/8NPT OR SPOUT 


FIGURE E TINYTROL® 
PRESSURE OR 


FIGURE F 
PRESSURE OR 
VACUUM VACUUM OR DIFF 


SIZE: 1%" x 14%" x 1" | SIZE: 1" DIA. 


NOTE: 1. Above sizes Do Not Include Inlet. 
2. Special Micros available on request including VDE approved to 25 Amp. 
3. Fig. R, C & D Connect to 1/8" ID Tube. 
4. Switches are UL rated for 100,000 cycles. 
5. Micro Switches Accept STD .250" Slide on Terminal. 
6. PC Switch Also Avail With Thread Mount. Contacts are 1 N.O or 2.N.0. 


SHOCK PROOF, WATER PROOF, EXPLOSION PROOF SWITCH 


INSTEAD OF A SWITCH CONNECTED BY CABLE TO THE EQUIPMENT OR APPLIANCE, AN AIR BELLOWS IS 
JOINED BY TUBING TO AN AIR SWITCH CONTAINED WITHIN THE EQUIPMENT OR APPLIANCE. AIR SWITCHES 
ARE AVAILABLE IN MOMENTARY, ALTERNATE ACTION, OR SEQUENCING ACTIONS. 


BELLOWS o> 
(AIR ACTUATOR) AIR TUBE 


ON/OFF TVA111A ON/OFF TVA211A 
Momentary TVM111A Momentary TVM211A 


AIR SWITCH 
MOMENTARY OR ON/OFF 
(ALTERNATE ACTION) 


3 or 4-Function 
Solenoid for 
Distances to -100' 


3 or 4-Function 
MTG311A 
MTG211A 


Plug-in 
Converter Box 


Air Switches 


1. 2HP @ 240VAC 
1HP @ 120VAC 
21 AMP @ 240VAC 

2. Other mounting choices. 

3. Acetel plastic body and 
mechanism ensures 
high mechanical 
stability and minimum 
moisture absorption. 

4. Other switch ratings 
available up to 25 Amps. 


TAM Fite #e80254 @ FILE #LR69099-1 


“Magictrol®” #E156923 


Electric Plug to 
Sequencing 


Air Switch 
UL #E171193 


“Tinytrol® Single” “Tinytrol Double” 
SPDT DPDT 


US PATENT 4,783,580 A 


Air Actuators (Bellows) And *Foot Switches (Bellows or Electric) 


The air actuators in any of the various forms, are not _a few of the many actuators available are shown here. 
affected by water, dirt, dust or flammable gases. Only Standard electrical footswitches are also available. 


Mini-Pushbutton 
B460 


B142A B621A B721A B145A FG1 Footguard 


EEM 1999 Be1589 
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SWITCHES _ 


Research * Development * Innovation 


Switches 


5100 


B- 


Push Button Type 


¢ DPDT, 4PDT, 6PDT, 8PDT 
¢ Available with or without bracket 


¢ PC and/or solder tabs 
(Crimped PC terminals on JFPB and JDPB series) 


¢ High temp housing suitable for IR reflow available 
¢ Multiple, interlocking and stacked versions 
e Assorted buttons available 


¢ High temp housing and actuator suitable 
for IR reflow available 

¢ Momentary and self-lock versions 

¢ DPDT and 4PDT 


* Through-hole or SMT type » ‘ 

* Washable version available | | 

* High temp housing and actuator suitable | * 10A 125VAC, 5A 250VAC 
~ for LR. reflow available ° UL, CSA, VDE, SEMKO, NEMKO, DEMKO ¢ UL, CSA, VDE approved 

¢ Tape and reel packaging available for ¢ Available with or without bracket, PC ¢ SPDT, DPDT, DPST 


6mm through hole and SMT types or chassis mount * Various Mounting | 
¢ Assorted buttons available * Self-lock and momentary versions configurations available 


At RDI, we combine the best of American engineering 
and product support with the cost efficiencies of 
Chinese-based manufacturing, allowing us to maintain 


and quality. 


Chang Zhou RDI 


From prototype to production, count on RDI for service that ensures quality, reliability and competitive pricing. 
RDI, Inc. © 400 Columbus Avenue °* .Valhalla, NY 10595 


phone 914.773.1000 ¢ fax 914.773.1111 
www. rdi-electronics.com i 


1590 See us on the World Wide Web at http://eemonline.com 


our position as a world leader in both component pricing 


EEM 1999 


5100 SWITCHES 5100 


Research * Development * [nnovation 


Switches 


Miniature & 
Sub-Miniature Toggle Type 


Mini Rocker Type Switches 


¢ Assorted actuator styles 


=» Avollapiewitnisiiver Or gol eoniges: ¢ Numerous mounting, actuator and bushing styles 
* Various circuit and mounting configurations 


* High temp housing and actuator to withstand ¢ Epoxy sealed terminals and PCB washable versions available 
IR reflow available ¢ UL/CSA recognized 


Rocker Type - 
Panel Mount 


Slide Type 


¢ Panel or PC mount | 

© Illuminated or non-illuminated 

¢ UL/CSA/VDE approved 

¢ SPST, SPDT, DPST, DPDT 

¢ Various actuator markings and colors — 


¢ Small and economical ¢ 1.27mm and 2.54mm pitch 
° PC or solder tab terminations ¢ Straight, right angle, piano style, and 
¢ Various circuit and SMT styles 

mounting configurations * Epoxy and tape sealed 


RDI offers complete product design and development services, 
including CAD and mold fabrication capabilities. Call us today 
to discuss your application. , 


From prototype to production, count on RDI for service that ensures quality, reliability and competitive pricing. 


Call or fax for a catalog 
of our full product line RDI, Inc. * 400 Columbus Avenue °* Valhalla, NY 10595 


phone 914.773.1000 ¢ fax 914.773.1111 
www. rdi-electronics.com | 
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5100 SWITCHES 5100 


SAIA-Burgess Electronics 
ee oe 


SWITCHES - MOTORS - CONTROLLERS 


Industrialandspecialswitches 
Certified to ISO 9001 / QS-9000 


SAIA-Burgess Electronics Inc., 1335 Barclay Boulevard, Buffalo Grove, IL 60089-4527 
Tel.: 800-429-0365 e Fax: 847-215-9606 e E-mail: SALES @ SAIA-Burgess-USA.com e WWW.SAIA-Burgess-USA.com 


Limit Switches Proximity Snap-action Snap-action Snap-action 


Size mm 
42.5x 42.5 x 85 VARIOUS 17.6 x 5.1 x 11.75 19.15x 7.1x9.2 19.15x 14.15x 9.2 


Switching features 
¢ 4 switching ¢ Inductive e Snap-action switches e Low overall height ¢ Location pegs for 
functions ¢ Capacitive with double break action| ¢ Extensive range of multi-pole use 
¢ Positive action e Linear operating levers e Double pole switch 


mechanism e Fork e Double pole version e Sequenced operation 


Terminals 
Screw 


Available actuators 
Plungers, 
roller plungers, 
roller levers, rods, 
wobble sticks 


Plain-lever Plain-lever 


Cam follower 


Plain-lever 
Cam follower 


Key Lock Rotary 


Size mm 
30 x 12 x 41.3 40 x 17x66 40 x 35x 57.5 15x 15x 32 © 19x 39...86 


Features 
* Fail-safe breaking ¢8 mm contact gap and *8 mmcontact gap and Anti-tamper General purpose 
¢ Single pole, double 8 mm creepage 8 mm creepage 2 poles max. 12 poles max. 
break CO and air gap and air gap to very high 
e Double pole NO ¢ Triple pole NO security 


AC breaking capacity (res.) 
250 VAC /16A 400 VAC / 16.5A 380 VAC /12A 250 VAC 2A 


Terminals 
Faston 6.3 x 0.8 mm Faston 6.3 x 0.8 mm Faston 4.8 x 0.5mm Gold plated Silver plated 
Faston 4.8 x 0.8 mm Faston 4.8 x 0.8mm pin@ 1x3.9mm 4.8x0.8mm 


Available actuators 


Panel mounting shroud Panel mounting shroud Plastic keys Knobs or 
All alike 6 types of locks 


Typical ordering reference 
XPS42-E2 XTD22 XSC06 E1-AA-AA-AA P2-3FBA-201 
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_ Snap-actionswitches — Ale Buges Ecos 
Certified to ISO 9001 /QS-9000 +- SWITCHES © MOTORS ¢ CONTROLLERS 
SAIA-Burgess Electronics Inc., 1335 Barclay Boulevard, Buffalo Grove, IL 60089-4527 
Tel.: 800-429-0365 e Fax: 847-215-9606 e E-mail: SALES @ SAIA-Burgess-USA.com e WWW.SAIA-Burgess-USA.com 


Ultraminiature 


Subminiature 


Ultraminiature 


Ultraminiature 


Subminiature 


Size mm 
12.8x5.8x 7.5 14.5x5.7x6.5 12.8x5.1x 11.2 19.8x6.4x 11.1 19.8 x 6.4 x 11.7 


Features 
¢ Small size switch ¢ Side facing terminals ¢ High current rating ¢ High contact ¢ Mounting holes or 
¢ Low current switch ¢ Sealed version * Long and reliable life reliability moulded pegs 
¢ Snap-on terminal 
covers 
¢ Sealed version 


AC breaking capacity (res.) 
250 VAC /1.5A 250 VAC /1A 250 VAC /5A 250 VAC / 10A 250 VAC / 5A 


Terminals 
Solder Faston 
PCB Solder 


Available actuators 
Plain-lever Plain-lever Plain-lever Straight-, Plain-lever 
Cam follower Cam follower Simulated roller-, Cam follower 


Roller-lever Roller lever 


Typical ordering reference 
X5M303K2AA FINTS8 F417 XCF5 V4NT7 


Subminiature Subminiature Subminiature Miniature Miniature 


Size mm 
19.8x6.4x 11.1 19.8x6.4x 11.2 20 x 6.45 x 16.3 27.8 x 10.3 x 18.55 ~ 27.8x 10.3 x 18.55 


Features 
¢ High contact * Movement differential e Long overtravel of ¢ Very close ¢ Very close 
reliability 0.04 mm max. 2.2mm minimum tolerances tolerances 
¢ Sealed terminals ¢ Snap-on terminal covers ¢ High contact ¢ High contact 
(optional) ¢ Sealed versions reliability tas 


AC breaking capacity (res.) 
250 VAC /2A 250 VAC /5A 250 VAC / 2A 250 VAC /16A 250 VAC /10A 


Terminals 


Faston Faston Faston 
Solder Solder Solder 
PCB Screw 


PCB 


Available actuators 


Straight-, Plain-lever Plain-lever Straight-lever Straight-lever 
Simulated roller-, Roller lever Cam follower Former lever Formed lever 
Roller-lever Cam follower lever Roller lever Simulated roller lever Simulated roller lever 


Ice break lever Roller lever Roller lever 


Typical ordering reference 
coheed V4DT7 VALT7 
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SAIA-Burgess Electronics 


Snap-action switches ——————— ———— 


Certified to ISO 9001 / QS-9000 SWITCHES * MOTORS - CONTROLLERS 
SAIA-Burgess Electronics Inc., 1335 Barclay Boulevard, Buffalo Grove, IL 60089-4527 
Tel.: 800-429-0365 e Fax: 847-215-9606 e E-mail: SALES @ SAIA-Burgess-USA.com e WWW.SAIA-Burgess-USA.com 
Miniature Basic Metal Housed 


Pe igy fyi 
f a, yh ;! 
Hi hi ; ame ii 


I 


Size mm 
28 x 10.5x 18.7 49.7xX 17.8 x 22.7 49.4x17.6x 22.2 76.9 x 25.7 x 88 76.9 x 25.7 x 79 


Features 


¢ Contact gap > 3mm ¢ High repeat accuracy ¢ Small controlled move- ¢ 4 switching e 4 switching 
¢ High operating force accuracy of operating ments and accurate functions functions 
position repeat performance ¢ Positive action ¢ Positive action 


e Sealed version mechanism 


mechanism 


AC breaking capacity (res.) 
250 VAC /15A 480 VAC /20A 380 VAC /15A 250 VAC / 15A 250 VAC / 15A 


Terminals 
Faston Faston Screw e Screw e Screw 
Solder Solder Solder tags e Pre-wired e Pre-wired 
Screw Screw 


Available actuators 
Straight-lever Pin-, Roller-plungers, Heavy-, Duty-, Pin-, ¢ Spring plunger ¢ Spring plunger 
Formed lever Leaf spring levers, Roller | Roller-, Spring- plungers ¢ Roller lever e Roller lever 
Roller-lever Straight-,Formed Roller-, Plain-, 
Reversing levers Reverse-, Action-levers 


Typical ordering reference 
VBF9 / 1633 CR1 C6CTQMSA C9CTQMS 


Sealed Ultraminiature Sealed Subminiature Sealed Subminiature Sealed Miniature Sealed Basic 


Size mm 
14.5x5.7x6.5 20 x 6.45 x 17.9 20 x 6.45 x 21.6 31.7 X 10.5 x 26.7 49.4 x 17.6 x 35.6 


Features 
¢ Fitted with plunger ¢ Single, double or ¢ Extremely long ¢ Movement differential ¢ High repeat accuracy 


cowl for additional triple pole snap-on overtravel 0.15 mm max. of operating position 
protection terminal covers 


AC breaking capacity (res.) 
250 VAC /1A 250 VAC /3A 250 VAC / 2A 250 VAC / 5A 380 VAC /15A 


Available actuators 


Plain-lever Plain-lever Plain-lever Plunger Plunger 
Cam follower Cam follower Cam follower Plain-lever 
Roller lever Roller lever Roller lever 


Ice break lever 


Temperature 
-40°C to +85°C 


-10°C to +85°C -40°C to +85°C -10°C to +70°C -10°C to +85°C 


Typical ordering reference 
F1NST8 V4NS V4Ls V3S CR1S / 330 
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ES 


Momentary action 
Pcb mounting 

SMT mounting 

1 pole switching | 
N.C. contact function 


Momentary action 
Panel mounting 
Pcb mounting 
Lighted or unlighted 
1 pole switching 


Momentary action 
Panel mounting 
Pcb mounting 


Momentary or 
latching action 


Panel, pcb or 
surface mounting 


Lighted or unlighted 
1 or 2 pole switching 


Momentary or 
latching action 


Panel mounting 


CHURTER 


_ SWITCHES. 


Switches and Indicators — 
Panel and Pcb Mount 


5100 


ISO 9001 / ISO 14001 


Board mount switches. Keytop styles available 
in various shapes, sizes, heights and colors. 


LED or back lighted pcb key switches 


* Available without switching action for indication only 


Pcb Mount : Vandal and explosion proof piezo 
seem! §=Switch — lighted or unlighted 


Panel mount 


switching contact 
switching contact 


Lifetime > 20 million operations 


Pushbutton switches: lighted or unlighted with J-bend, gull-wing or Pushbutton switches for panel mounting 


through-hole terminals for pcb mounting 


Emergency stop release — latching action 
meets European Directive EN 418 


* Available without switching action 
for indication only 


Voltage selectors (2 to 6 positions) for panel and pcb mounting: series SWA, SWM, SWZ, SWP, SWS, SWK and SWG 


For order numbers, pricing, samples and technical information contact Schurter at 707-778-6311; 
Fax 707-778-6401; E-mail info@schurterinc.com; Website http://www.schurterinc.com 


Be1596 
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z= ROTARY SWITCHES £7 


LOW CURRENT & POWER 


Shalico offers a broad selection of standard and custom rotary switches in detented 
and snap-action styles. Many designs have up to 40 years of reliable experience in 
commercial, industrial and military applications. Let us assist you in the selection and 
specification for new or replacement rotary switch components. 


©@ SUBMINIATURE 


STD & BCD CODED PCB ROTARY 
@ MINIATURE 


ENCLOSED 
© POWER 


10 AMPERE 30 AMPERE 200 AMPERE 
e CUSTOM 


SPRING-RETURN KEYLOCK INSTRUMENT 
SERVING THE ELECTRICAL/ELECTRONICS INDUSTRY 
FOR OVER 30 YEARS 
ny 1-800-876-3135 SF 

308 COMPONENTS DR. 
a*e SHALLENS 3" 
MITHFIELD, NC 27577 
NCO SNe cee ATED TEL: 919- 934- 3135 gs 
‘tee e-mail : shallco @ shallco.com BINS oa eeeoe ——S 
web address= http://www.shallco.com/shallco (Best viewed using 2.0N Netscape) 
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PCB, Solder, & Surface Mount Switches 


Standard & Custom Designs. Any Spec...Any Time. 


7 : 
MLE ABE 


shogyo’s quality selection of switches includes a wide variety of types, switching positions, 
configurations, and specifications. 


DIP Switches Rocker & Paddle Switches 
e Miniature © 

Pushbutton Switches e 3-Way 

e Subminiature 

e Sealed Subminiature . Slide Switches 

e Sealed Surface Mount | e Miniature 

e Snap-Acting Momentary 

e DIP Tact Switches 

e Key 7 
Toggle Switches 

Rocker Switches e Miniature 

e Power e Subminiature 

e Subminiature e Sealed Subminiature 

e Sealed Subminiature e Sealed Surface Mount . 7 
e 3-Way 


For complete specifications, samples & technical assistance 
Tel: (516) 349-5200 Fax: (516) 349-7744 E-mail: info@shogyo.com 


Visit our web site: http://www.shogyo.com 


; Shogyo International Corporation 
PDY AP ee. 2ny Tne: 45 Executive Drive « Plainview, NY 11803 
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Switches: 


Pushbutton, Slide, 
Rocker and Toggle 


STANDARD OR _ YOUR SPECIFICATIONS 


e All types and styles, PC or Panel 
Mount, Illuminated, Snap-action, 
Miniature, Subminiature, Tact, 
Rotary, DIP, Lever, Micro. 


e Economical and reliable; all 
voltages and amperages; many 
with approvals. 


e Engineered & tested for longer 
lasting and superior performance 
in every project 


e Over 70,000 OEM components- 
Direct from our overseas factories 


e On Time Deliveries- We deliver to 
meet your deadlines. We won't 
make you a promise that we can't 
keep. 


Shokai's problem solving engineers are 
ready to help. Work samples, as well as assis- 
tance with designs to your specs are available. 

When you need OEM quality components 
specify SHOKAI. We are an American compa- 
ny, with over 30 years experience manufactur- 
ing and importing components from the Far 
East. We understand your needs. 

We control every aspect in the manufactur- 
ing of our products. We consistently ensure the 
highest standards of production and design. All 
of which results in an assortment of quality 
components designed to meet our customers’ 
every requirement. 

That's why more and more components 
engineers & purchasing managers have turned 
to SHOKAI. 

We encourage you fo challenge us with 
your exact requirements. You can count on 
SHOKAI for consistently superior quality, com- 
petitive pricing, and unbeatable values for 
exactly the part you want without compromis- 
ing your design to accept second best. 

Call, fax or write us for all your component 
needs. 


We Make Your Ideas Profitable” 


SHOKAI 


FAR EAST LTD. 


9 Elena Court ¢ Peekskill, NY 10566 


914-736-5500 © Fax: 914-736-3656 
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Local Sources 


You found the part, now you 
can find the localsource... 
In print and on-line! 


You use EEM/Electronic Engineers Master all the time to 
find the components you need. But what about a local 
source for the part? 


Now you can turn to EEM Local Sources for all your 
local distributors. This valuable time saver is printed in 
nine regional editions 

| that cover the United States, 
Canada, and Mexico, and is on the World 
Wide Web at http://eemlocalsources.com. 


EEM Local Sources is a comprehensive directory to local 
distributors and sales offices for the manufacturers listed in 
EEM and in EEM's sister publication, the IC MASTER. For 
easy reference, the EEM Local Sources product index lists 
the products in both EEM and the IC MASTER. 


You found the part, now you can find the local source in 
EEM Local Sources! 


a cana copy of the 1999 EEM 
Local Sources for your region, 
contact Marie Botta at: 


eect usiniees 
Communications, Inc. 


a 645 Stewart AVENUG RFF BIRR SESE SSS EEE 
Mull; == Garden City, NY 11530 

(516) 227-1314 * FAX (516) 227-1453 
Credit Card Hotline: 1 -800- 833-7138 


eee ae cote 
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Se. 75 Locust Street 


Pre , 
Hartford, CT 06114 
Solica/MeEC _ istescrs 


Sorenson Lighted Controls, Inc. 


The Sealed Multimec Switch 


e Sealed to |P-67M 

e Available with either thru-hole or surface mount terminals 

e Withstands wave soldering procedures 

e High temperature (+160°C) 

e Low temperature versions (+65°C) 

Actual size without cap » Various cap and bezel options with ten standard colors 

or bezel - .400 x .400 © Can be used with an overlay to simulate a membrane switch 
Mounting pattern for * 250g key pressure actuation force, 1mm key travel 


Multimec switch e Rated for 50mA @ 24VDC 
aU e High reliability — 10 million cycles minimum! 
oe ¢ 100% inspected on the assembly line 


| .400 


The Versatile Unimec Switch 


¢ Momentary or Alternate action 

e PC Mountable 

e 8 contact functions per switch 

e Hundreds of standard keycap legends 

¢ Can be used alone or with a variety of cap, bezel, and LED options 
e Vario-support mounting prvides for custom keypad configurations 


Mounting pattern ¢ Square cap available in 6 colors makes switch splashproof 
15.000 Series Unimec ¢ Momentary lifetime - 1,500,000 cycles 
ee “00 ° Alternate lifetime - 500,000 cycles 
Actual size without cap 500 © Rated for 250mA @ 120V 


or bezel - 470 x .470 ° Operating temperature range -25°C to +75°C 


400 = e High temperature -25°C to +160°C 
pod * 100% inspected on the assembly line 


Indicators, PC mount LEDs, Pilot Lights 


— 


Split Lens N 
500 Series 7 222 Series 


v 
4 e - 


aes Call for more information on our 
— a i j : a extensive line of quality indicator lights — 
and LEDs and other products. 


(860) 527-3092 1-800-275-7089 Fax: 1-800-275-7092 
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STANDEX REED SWITCHES 


Tested to 1 billion operations 

Totally automated production 

Highest quality, based on computerized SPC, yielding unmatched uniformity 
Custom cutting and forming of switch leads for difficult applications 

Several standard switches for a broad range of applications and loads from 
dry circuit to power switching 


SWITCH SPECIFICATIONS 


Contact Frm ia | ot 
Physical Characteristics po aA |B fl lB Fl le D 
Contact Material Rhodium Rhodium 


Electrical Ratings 


(1) Contact Rating, VA-Max. 50 
Switching Current, Amperes-Max. 1.5 
Carry Current, Amperes-Max. 2.5 
DC Switching Voltage, VDC-Max. 200 
AC Switching Voltage, VAC RMS-Max. 150 

(2) Breakdown Voltage, VDC-Min. 300 

(3) Contact Resistance, Milliohms-Max. 100 
Insulation Resistance, Ohms-Min. | 1012 
Contact Capacitance, Picofarads-Max. 0.3 

Operating Characteristics 

Operate Time (Inc. Bounce), ms-Typ. 1 0.6 0.6 0.8 0.8 
Release Time, ms-Typ. 0.1 0.1 0.1 0.1 0.1 

Resonant Frequency, KHZ-Typ. 3.2 3.0 3.0 2.2 2.5 

Vibration, 10-2000 Hz, G’s-Max. 50 50 50 40 30 

Shock-11ms, 1/2 Sine Wave, G’s-Max. 100 100 100 100 100 

Operating Temperature, °C -40/+125 -40/+125 -40/+125 -40/+125 -40/+125 

Storage Temperature, °C -50/+155 -50/+155 -50/+155 -00/+155 -90/+155 

Pull-in Sensitivity, Ampere Turns 7-30 10-50 10-50 10-60 20-60 

Notes: (1) The specification for VA Rating may be (2) Breakdown voltage is measured in the presence (1) Contact resistance measurements are made at 
exceeded for less sensitive (high AT) switches, and of a radioactive ionizing source with switch leakage 10ma from a 1 volt source with 5 AT overdrive using 
should be decreased for very sensitive (low AT) current limited to 100 microamperes. ; a 4 wire (Kelvin) measuring system with contact 
switches. Specific life testing for a particular load will probes located on 1.7” centers. 
be run by Standex Electronics upon request. 

oe eg mr ars 
woo Tea Lege ge TR Lege 
WAX MAX 
‘PE  . ££ tf 
noe te Loser oson Fame —| Looe 
Detail application assistance for custom forming and proximity applications Call, write or fax for complete Switch and Application catalog. 


Standex Electronics [| |_| Standex company 


\ 


4538 Camberwell Road ¢ Cinncinnati « Ohio * 45209 « Tel (513) 871-3777 ¢ FAX (513) 871-3779 
Morley Road ¢ Tonbridge * Kent e England « TN9 1RA e Tel (732) 771023 ¢ Fax (732) 770122 
Internet: http://www.stdxelec.com ¢ Email: standex@stdxelec.com _ 
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Standex Electronics 


Custom Magnetic 
and Liquid Level 
Sensors 


Standex Electronics designs and builds magnetic 
proximity sensors for a wide range of markets 
and applications. The basic sensing element for 
most applications is the hermetically sealed reed 
switch. Other technologies are used as the 
application dictates. 


QO Hi-Rel Switching — hermetically sealed contacts — 
billions of operations switching low level loads 

CL) No External Power Required 

[C1 Power Switching — direct switching of power loads 
with up to 2.5 amp DC inrush 

C) Wide Actuation Distance — reliable actuation at up to 
one inch for certain applications 

CL) Low Cost — very competitive with other technologies 


Door ajar sensing, liquid 


RPM Sensing — Liquid Level — washer level sensing, lamp 

cruise control, = -\_ solvent, coolant, brake switching, dishwasher spray 
edoineter y a fluid, transmission fluid, arm rotational sensing, and 
speedometer and | engine oil and fuel. device enable applications. 
engine control 


Anti-skid Braking —~ 
System | 


Off hook sensing, device 
disable, interlock 
applications, and telephone 
line switching. | 


Rotational counting 
applications for gas, 
electric and water 
metering and tamper 
applications. 


The world's best known companies 


Standex Elect ron ics are turning to Standex Electronics for 


4538 Camberwell Road magnetic proximity sensors. 
Cincinnati, OH 45209 | : eels, 

Standex magnetic proximity sensors are used by 
Phone: (513) 871-3777 athe 
Fax: (513) 871-3779 companies such as General Electric, Ford, Digital 
Internet: http:/Avww.stdxelec.com Equipment Corp., IBM, and Northem Telecom. 
Email: standex@stdxelec.com Call us and find out why. 


TU) taaes nu 
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The EEM File System was developed 36 
years ago to help you organize your cata- 
log files the EEM way. The EEM File System 
follows the EEM cataloging system that 
organizes all electronic product information 
by the four-digit EEM Product Section 
Number. If puts an end to catalog clutter 
and filing frustration. 


The EEM File System comes in one neat 
package: 


Product Index Book - Tells you where fo file 
information on each and every type of 
electronic product by generic product 
name and EEM Product Section Number. 


300 File Folder Labels - Pressure sensitive 
labels are pre-printed with product names 
and EEM Product Section Number. You 
apply the labels to as many, or as few, file 
folders as you choose. 


60 Cross Reference Cards - You'll never 
lose track of where you filed a catalog 
from a multiproduct manufacturer. 


With the EEM File System you can get orga- 
nized and stay organized. You'll save 
countless hours of searching for elusive cat- 


~ Organize Your Files... 
FEM File System! 


HARDWARE (ELECTRICAL/ELECTRONIC) 


CROSS REFERENCE 2800 


24 PAGE PRODUCT INDEX 
BOOK LISTS 3,800 ITEMS 


60 CROSS REFERENCE CARDS 


300 FILE 
- FOLDER 
LABELS 


alogs and data sheets. You'll be able to 
quickly find the catalog you need when 
you need it. The EEM File System is in every- 
day use in thousands of engineering and 
purchasing departments around the world. 
This proven, time-saving system belongs in 
your department! 


The EEM File System is very affordable and 
easy to order... 


¢ Charge if to your VISA, AMEX or 
MasterCard by calling toll-free 1-800- 
833-7138. 


¢ Or, mail your purchase order and check 
for US $30.00 plus local sales tax’ to: 


EEM/Hearst Business Communications, Inc. 
645 Stewart Avenue 

Garden City, NY 11530 

Att: Marie Botta 

(516) 227-1314 ¢ FAX (516) 227-1453 


*Add sales tax in CA,FL,IL,MA,NJ,NY,PAVA 
and GST tax in Canada. 


Pre-payment in U.S. dollars required for 
orders shipped outside the USA. Add $10 
per set for foreign delivery. 


“Ep. = 
Hearst Business Communications, Inc. / UTP Division * 645 Stewart Avenue, Garden City , New York 11530 »* (516) 227-1300 * FAX (516) 227-1453 
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NEW NAME 


Same great service 
formerly tschudin & heid 


NEW PRODUCT 
A whole new line of PIEZO technology 


NEW LINE 
Printed Curcuit Board, Thumb Wheel & 
CRS Rotary Switches 


NEW WEBSITE 


www.thusainc.com 


Behind 
every great 


°100 years of Swiss manufacturing 
“ISO 9001 
Ail major international approvals 


switch... 
: is T&H 
keylock/rotary Technology 


piezo 


th-usa, Inc. 


(888) 752-6200 Toll Free 
(303) 757-6200 + (303) 757-6800 Fax 


Making a difference through service. 
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443 Pushbutton Switches 


aoe = 


REED PANEL SWITCHES 
ILLUMINATED * NON-ILLUMINATED « INDICATOR 
- SHORT VERSION LONG VERSION 


(Momentary or Latching) 


oo 


(Momentary) 


MODEL 88SS 
Square Top, Square Cap 


Mounting Hole: .875" 
Square Snap-in panel 

mounting .060 to .125" 
panel thickness 


SHORT VERSION LONG VERSION 


(Momentary) (Momentary or Latching} 


"MODEL 62NC 
Nut & Collar 
Round Top, Round Cap 


Mounting Hole: .625" 
Dia. Round Screw-in 
panel mounting .060 to 
.125" panel thickness 


REED KEYBOARD SWITCHES 
ILLUMINATED * NON-ILLUMINATED « INDICATOR 


MOMENTARY ACTION ONLY 


SHORT VERSION 
KEYBOARD - 01 L6o5-| 
Recommended spacing: FRONT VIEW SIDE VIEW 
.625 or .750 centers 


MOMENTARY OR LATCHING ACTION 
Latching in 6.5 oz. Spring Tension Only 


LONG VERSION 
KEYBOARD - 02 


_ OPTIONAL 
110 cs ANT BASE 


Consult Factory for Optional Mounting Methods. 
Beware of adjacent fields. (Speakers, Monitors, & Switches) 


SIDE VIEW 


_ FRONT VIEW 


P.O.Box 480 
Lexington, NE 68850 
PHONE: 308-324-4600 
FAX: 308-324-4985 


THE KEY TO QUALITY 


MADE IN U.S.A. 


BASE DIAGRAMS (switch viewed from bottom 


-047 DIA. KEY PIN 
-078 DIA. 


SHORT VERSION LONG VERSION 


| SWITCH ELECTRICAL DATA 
SWITCH CIRCUIT MAX. MAX. IMAX. POWER| MAX. CONTACT PIN PIN 
FORM DIAGRAM [CURRENT |VOLTAGE LOADING BOUNCE OUTS |} OUTS 
— ee 

——— 500 200 0.5 1&2 

SPST N.O. {milliamps| VDC milliseconds 

re: 250 100 0.6 

SPST N.C. |milliamps} VDC milliseconds 


1&6 
ern 2 
oA 
Qeerernernel 
AA 500 200 0.5 
DPST N.O. |milliamps| VDC milliseconds 3&4 
a 
1&6 
BB 250 100 0.6 
PST N.C. {milliamps| VDC milliseconds 3&4 


D C. 
—_——_—_s 

o———A 

DPST |.N.O. 100 0.6 


1 N.C. (break VDC milliseconds 
before make) 


LONGEST PERIOD OF OPEN-CIRCUIT ELAPSED TIME | 50 microseconds 
DURING ANY ONE EVENT IN A CLOSURE SEQUENCE 
250 VDC 


50 million cycles 


100 millionms 


OPERATING FORCE 
(spring tension) 
(latching in 6.5 oz only) 


OPTIONAL 
Diodes (internal) available, switch forms A cr B. 
Contact Factory for incandescent or LED data. 


2.5 0z., 5 0z., §.5 02., 
10 0z., 12 0z., or 20 oz. 
(40.7 02.) 


FOR MORE INFORMATION 


CALL TOLL-FREE 
1-800-445-0007 


Ask for Roger Teeters 


For manufacturers’ sales offices, see yellow pages 
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A Touch Above the Rest! 
Not loose, not tight....but just right! 


KEYCAPS AND ADAPTERS 


ILLUMINATED * NON-ILLUMINATED « INDICATOR 


KEYCAP SIZES 
Low Profile TYPES STYLES COLORS (+.005") 
Reed Panel Keyboard ey 2 Options: "space, 725° 
. . -concave ALL - 11/2 space 
Switch-04 Switch — 03 -slanted COLORS 725" x 1.090" 


AVAILABLE - 2space 
can be engraved (see list) .725" X 1.465" 


PYRAMIDAL 


PYRAMIDAL Black, Opaque 8 space 
SPACEBAR Convex White, Opaque (.725" x 5.955") 


Flat ALL 
COLORS 500" 
SQUARE can be engraved AVAILABLE 725" 
(see List) 


Momentary Action 


| ifm TYP 


825 | 
Round, flat top Transparent: 


Amber, Red 
— ROUND Translucent: 
19 (62NC switch) can be engraved Lt. Green, White 
, : 3 Options: Flat or Concave: | Square: 
Recommend spacing Beware of Adjacent Hateouer ALL Base Colors} .500” & .600” 
of switches: .625 Magnetic Fields - concave Available Flat, concave - 
Cap size should not (Speakers, Monitors, cover (see List) or solid cover 
; ; - pyramidal .687” concave 
exceed .725 | and Switches) Py .725” concave 


flat cover 
Solid Pyramidal Flat: 
available in Black or White 
.600 size only opaque bases 


concave 
1 1/2 space: 
.725” x 1.090” 
concave only 
Two space 
.725” x 1.465” 
concave only 


Pyramidal flat: 
.725" only 


BASE DIAGRAMS (switch viewed from bottom) 


WIRE LEGEND 
1.2.3.4 .020DIA. WIRE 
A 025 DIA. WIRE 
050 DIA. WIRE 


RELEGENDABLE 


LOW PROFILE Concave Cover Black or White Square: 
RELEGENDABLE Non-illuminated opaque bases 500” & .600” 
only 


.045 DIA. PIN X .065 LG ; ; ; ; 
(FOR .046 DIA. FIN. HOLE NOTE: The following caps are also suitable for low profile switch: .500 square, flat or concave; .600 


SIZE) (2) PLCS relegendable flat or concave; .725 pyramidal, .725 square, .725 relegendable, and .725 pyramidal flat. 
-04 PANEL SWITCH CAPS ONLY 


* SQUARE .500” SIZE 
* CONCAVE RELEGENDABLE .500" SIZE 


KEYCAP ADAPTERS 


Three adapter styles are available. Regular stem adapters are 
standard . Extended stem adapters can be substituted for 
keycap to sit higher on keyboard. This will extend the height of 


SWITCH CIRCUIT MAX. MAX. MAX. POWER MAX. CONTACT 
FORM DIAGRAM CURRENT | VOLTAGE LOADING BOUNCE 
PE Calta 100 50 5 0.5 1& assembly .187". Cruciform cap post is also available. Adapters 
SPSTN.O.}| milliamps | VDC WATTS milliseconds need not be ordered separately. 
oon oe | CUSTOM DESIGNS 

VDC | WATTS milliseconds MANUFACTURED 
MAXIMUM INITIAL CONTACT RESISTANCE © ~ 150 milliohms | ON REQU EST 
LONGEST PERIOD OF OPEN-CIRCUIT ELAPSED TIME | 50 microseconds | — - % 

DURING ANY ONE EVENT IN A CLOSURE SEQUENCE a 
MINIMUM BREAKDOWN VOLTAGE | 150 VDC . 0 


MINIMUM INSULATION 2 100 megohms 
MINIMUM LIFE (reed) | i 50 million cycles 


SWITCH ELECTRICAL DATA 


ine) 


P.O.Box 480 
Lexington, NE 68850 
PHONE: 308-324-4600 
FAX: 308-324-4985 


| _ THE KEY TO QUALITY MADE IN U.S.A. 
SWITCH MECHANICAL DATA -03 -04 7: FOR MORE INFORMATION 
TERMINALS _ | | 

| 125" + 007" | - 


1-800-445-0007 


Ask for Roger Teeters 


7 ~ 020" | 


OPERATING FORCE » | FOZ, ior 
(spring tension) , (20.7 02.) “8 7 oz. (0.7 02.) - 
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eemlocalsou 


Mi “New, improved interface and faster database 
now available” 


‘means... Faster search times and less time online 


WH “Easy, well-organized index of distributors, 
manufacturers & their products” 


means... Easy search of multiple distributors 
& manufacturers 


Mf “EEM Local Sources is available 24 hours a day, 
7 days a week” 


means... Round-the-clock solutions to 
your needs 


Hl Gives detailed company information & 
links including a distributors linecard, 
website & email 


means... You can retrieve more detailed 
information, if necessary. 


EEM Local Sources—Where 


Be sure to check out our other websites devoted fo helping 
those in the design and purchasing of electronic products— 
eemonline.com e eemupdate.com e 
icmaster.com e electronicproducts.com 


=] S—""_ Hearst Business Communications, Inc./UTP Division 
- 645 Stewart Avenue, Garden City, NY 11530 ¢ Tel: 516.227.1300 © FAX: 516.227.1901 


5100 


SWITCHES 


Presenting The 
Longest-Running Series 


In The Business 


5100 


Digitran® Quality-Engineered Thumbwheel Switches 
Available Off-The-Shelf At Unbeatable Prices 


29000 SERIES 
ECONOMY MINISWITCH 


An economical miniswitch for 
high package density. Extra large 
in-line character readout. Width, 
350" (8.9) and cutout height 
1.020" (25.9) 


- 10, 12 or 16 Dial Positions 

- Many Output Codes and 
Configurations 

- Message Units for Longer 
Legends 

- Optional Dial Stops to Limit 
Rotation 

- Rear-Mounted 


43000/44000/45000 
SERIES 


MINISWITCH 


These low cost switches feature 
optional LED lighting and 
snap-together assembly. Field 
installable stops to limit dial 
rotation. Printed circuit boards 
with solder or pin terminations. 


- Available in Most Popular Codes 


- 10 Dial Positions 

- .200" High, Up-Front Dial 
Characters 

- 43000 — 

- 500"(12.7)W/ x .980"(24.89)H 

- 44000 — 
315"(8.0)Wx 1.220"(31.0)H 

- 45000 — 
315"(8.0}W x .961" (24.4)H 


300/13000 SERIES - 


GENERAL PURPOSE 
DIGISWITCH 


One of the most widely used 
thumbwheel switches, with more 
available options, output codes 
and special termination features 
than any other switch. 


- 8,10, 12 or 16 Dial Positions 
- RFI Shielding Available 
- Easy to Replace MIL-Spec 
Lighting 
- Message Units for Longer 
Legends 
- 13000 is Front-Mounted Version 
- 300 — 
500" (12.7)W x 1.380"(35.05)H 
- 13000 — 
500" (12.7)W x 2.00" (50.8)H 


9000 SERIES 
DIGISWITCH 
The 9000 offers more available 


options, output codes and special 


termination features than any 


other fully-sealed MIL-spec switch. 


Rear-mounted, qualified to 
MIL-S-22710/1 2. 


- 8, 10, 12, or 16 Dial Positions 
- RF! Shielding Available 
- Optional Replaceable MIL-Spec 
Lighting 
- Dial Stops to Limit Dial Rotation 
- Dimensions — 
.600"{15.24)W x 1.375"(34.93)H 


More military and commercial thumbwheels and greater code selection than anybody else. 
And it’s all under one roof to maintain the very highest standards of product quality and delivery. 


24000/28000 SERIES 
LEVER SWITCH 


24000: Bi-directional front panel 
sealed switch built to perform in 
any hostile environment qualified 
to MIL-S-22710/24. 


- Optional, Replaceable MiL-Spec 
Lighting 
- Individually Mounted Switches 
- 24000 — 
480" (12.19)W x 1.175"(29.84)H 


236000: Minilever commercial 
switch that can be actuated in 
either direction. 


- “Upper” or “Lower” Window 
Location ‘ 

- 90° Full Lever Travel 

- 10 and 12 Dial Positions 

- 28000 — 
500" (12.7)W x .980" (24.89)H 


200/700/8000 SERIES 
MINISWITCH 


Small switches for hostile environ- 
ments, virtually impervious to 
sand, dust, oils, high humidity, salt 
spray and explosive atmospheres. 
Series 200 has potted wire leads, 
700 — PC.B. both qualified to 
MIL-S-22710/15 and /20. 


- 8, 10, 12 or 16 Dial Positions 

- RFI Shielding Available 

- Optional, replaceable MIL-Spec 
Lighting 
8000: Commercial Version 
Dimensions: 
500" (12.7)W/ x .980"(24.89)H 


23000 SERIES 
“SNAP-IN” SLIMSWITCH 


For applications where maximum 
panel density, good reliability and 
error-proof positive setting action 
are required. Switch width only 

.315"with cutout height of 1.221" 


- 10 Dial Positions 

+ Snap-in, Front Mount — No Tools 
Required 

- Large (.170" High) In-Line 
Characters 


OTE: Numerals in brackets indicate millimeter equivalents. 


12000/53000 SERIES 
MINIBUTTON 


Reliable, contamination-proof 
switches for applications requiring 
panel sealing per MIL-S-22710. 
No supplemental panel cover or 
boot is required for sealing. 


- Individually Mounted Switches 
- Glass Window that Seals Switch 
Interior 
- Metal Case — 
Facilitates RFI. Shielding 
- Optional Replaceable MIL-Spec 
Lighting 
- 12000 Series: 
Qualified to MIL-S-22710/17 
- 12000 — 
500" {12.7)W/x .83"(21.08)H 
- 53000 — 
350" (8.89]W x 1.020"(25.91)H 


63000/64000 SERIES 


BI-DIRECTIONAL 
MINIBUTTON 


Two-button bi-directional 
switches designed to meet all 
performance requirements of 
MIL-S-22710. Rear-mounted, 
panel sealed. 


- 63000 — 8, 10, 12 Dial Positions 
- 64000 — 16 Dial Positions 
- Metal Case — 

No RFI Shielding Required 


- Optional Replaceable MiL-Spec 


Lighting 


- Individually Mounted Switches 
- 63000 — 


410"(10.41)W/x 1.230"(31.25)H 


- 64000 — 


.460"(11.68)W x 1.312"(33.53)H 


92000/93000/62000 
SERIES 


DOUBLE PUSHBUTTON 


These commercial switches are 
designed for applications where 
speed and ease of settings are 
important. 


- Snap-together Assembly 

- L.E.D. Lighting Available (92000) 

- Low Cost, High Quality, High 
Reliability 


© ]Oand 16 Dial Positions Available 


- Dial Stops to Limit Dial Rotation 

- 92000 — 
.300"(7.62)W x .551"(14.2)H 

- 93000 — 
.300"(7.62)W x .886"(22.5)H 

- 62000 — 
.315"(8.00)W x .945"(24)H 


I I eS eg 


XCEL is an international corporation comprised of vertically integrated electronics companies that design and 
manufacture standard and custom Input and Display components, peripherals, and fully integrated Input, 
Display & Control Subsystems. 
XCEL Corporation 
4290 East Brickell St., Ontario, CA 91761 
(909) 391-4321 + FAX: (909) 391-4558 


See our other ads: 
CRT Monitors, Vol. B Sect. 2450 
Keyboards & Keypads, Vol. B Sect. 5150 
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Y 


YASKAWA [yr 


Energy In Motion~ 


| __ SWITCHES 


9100 


Highly Reliable Contact Employing New Materials and Innovative Designs such 
as Wiping and Hammering Action, Bifurcated Contact and Back-stop Mechanism 


m@ FEATURES 


1 Sealed with an inert gas, ensuring freedom from aging and 
influences exerted by external environment. 

2 The bifurcated contact and “wiping action” assures outstanding 
contact reliability. Failure-In-Time (FIT) ) 60 = 9.2 X 10° (SV 1mA) 

3 Quick action permits a larger make and break capacity and 
longer service life. — 

4 Can switch both AC and DC, permitting direct control over a 
wide range from low level load to electromagnetic power load. 


= CONSTRUCTION AND OPERATING MECHANISM 


Conventional reed switches are constructed simply. The contact 
for switching current also serves to switch the magnetic circuit. 
Bestact uses a separate magnetic member and contact unit (cur- 
rent carrying section), each using different materials and designs 
optimized for their functions. 


Medium-capacity type: 5V 1mA to 240VAC 0.5A 
(5A making). 
NEMA Contact Ratings: C300 (AC) and Q150 (DC), 
| 180VA & 69VA respectively, 1/8 HP 
Large-capacity type: 1V imA to 240VAC 1A 
| (10A making) © | : 
230VDC 40W (Solenoid valve) 
NEMA Contact Ratings: C600, B300 (AC), Q300 (DC), | 
S60VA & 69VA respectively, 1/2 HP 
5 Near surgeless switching of inductive load. 


@ RELIABILITY AND TYPICAL APPLICATIONS 


(Field Failure Rate of Relays) 


GENERAL PURPOSE 
RELAY 


* Industrial automatic control systems 

¢ PLC interface devices 

¢ Transportation equipment and devices 
* Water treatment plants . 


150 


100 TO 150 


SOLID STATE 


¢ Electric power equipment, nuclear 
power facilities, extra-high voltage 


MAGNETIC MEMBERS RELAY electric power facilities 
CONVENTIONAL: ' OVABLE REED 100 * Transit vehicle & railway 
we FAILURE ° Elevators 
aero ete SER deals ad : Continuous casting machines q 
BESTACT: re (FIT) ¢ Marine development application 
MOVABLE CONTACT MECHANISM * Various limit switches 
MAGNETIC MEMBERS RETURN HINGE POINT x ° Thermal switches 
IN : da 
TERMINAL G * Cylinder position detection switches 
ee ¢ Low-level command and _ control 
STATIONARY REED BENT END LAY switches 
HERMETICALLY 
INERT GAS SEALED GLASS ¢ Current relay 
CONTAINER ¢ Motor vehicle electrical instruments 
<Bestact (Large-capacity type) > 0) 
STEPS 7 ee eae ‘fi 
@.: SS Note: *1. Excerpt from “Reliability Data” issued by government agency. 
WHEN OPERATING’ ;! WHEN RELEASINGt *2. Actual results of field failure rate. 
® 2 Se *3. When no. of failures is zero apply following formula: 
Note: * Wiping action when I 
operatina(Step @ -@ _ No. of failures x Constant** ‘i 
+ sates g oe a i en ® 2S A G0= No. of tested contacts x tested hour (Hy sie 
| . A 
releasing (Step @) ~ = = ** Applying JIS (Japanese Industrial Standard) 
© 60% reliability level, 0.917 for zero failure. 
R24U R25U R14U R15U . 
a 
240V 0.5A (180VA, 1/8 HP ( Inductive load (NEMA pilot duty, horsepower) 


115V 0.3A (69VA) 
240VAC 15A 


147.0m/s? (15G) or greater 


196.0m/s? (20G) or greater 
(980.0m/s? (100G) or greater 


Inductive load time constant 
40ms for Medium-capacity : 
100ms for Large-capacity (NEMA pilot duty) 


Power factor 0.7 


240V 1A (360VA, 1/2 HP) 
) | 


115V 0.5A, 230V 0.2A (69VA 


240VAC 30A * 


| tC“‘é‘OOOVAC ISAC 
Power factor 0.4 
230VDC 0.4A 230VDC 0.4A 100ms (Large-capacity type) 
— 
— 
with 500VDC megger 
6VDC 1A 
| 
Standard coil is 3000 turns, 33.5 mm long, 
10.5mm 1.D. with 0.2mm dia. wire. 
at 150% of pick-up ampere turn 
using standard coil 
— 
operations operations operations operations 


196.0m/s? (20G) or greater 


392.0m/s? (40G) or greater 
(980.0m/s? (100G) or greater) 


20 to 1000Hz 
Value in parenthesis indicates breakdown G. 


Note: *1. Where 240VAC, the rated operational current is set at 10 times this value upon making (PF: 0.6 to 0.7) and 
1 times the value upon breaking (PF: 0.3 to 0.4). Rated operational current 1A means 10A making and 1A breaking. 
Where 115V DC is indicated, the current is set at 1 times this value upon making and 1 times this value upon breaking. 


YASKAWA ELECTRIC AMERICA, INC. 


2121 NORMAN DRIVE SOUTH, WAUKEGAN, IL. 60085 
PH. 847 / 887-7000 MI FAX 847 / 480-9731 


98.0N (10kgf 98.0N (10kgf) . — 
| ~50: to +150°C —50 to +150°C 
-60 to 180°C —60 to 160°C 


*2. The maximum making current complies with JIS C 4531, and enables 100 times 
making at a power factor PF: 0.7. _ 

*3. The maximum breaking current, by referring to JIS C 4531, is based on switching 25 
times at PF: 0.4, time constant t = 100 ms (DC) for either 115/230V DC cases for the 
large-capacity element. For the medium-capacity element, switching 25 times at 
PF : 04 (AC), time constant t = 40 ms for 115V DC case only. 

*4. The breaking time indicates. the value when the coil is equipped with a flywheel diode. 

*5. In circuit with optocoupler 5V 10mA can be used. . 


Be1610 
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5100 SWITCHES | | 5100 


Energy In Motion~ 
@ DIMENSIONS in mm 
[] MEDIUM-CAPACITY TYPE R24U, R25U [}] LARGE-CAPACITY TYPE R14U, R15U 
TERMINAL: 0.5 THICK 2.4WIDE TERMINAL: 0.7 THICK 2.6 WIDE 


4000 
3 3 ne = ie: 200 
2 PF = 1.0 2 PF = 1.0 50 200 200 1000 
{ 1 300 500 1000 2000 
0.5 L/R = 100 ms“4 0.5 L/R = 100 ms“4 — — 300(1000) | 300(1000) 
0.3 (L/R = 40 ms) 0.3 (L/R = 40 ms) 200 300 900 900 
Relay Coil 0.012 Relay Coil 15000 30000 35000 60000 
0.037 Relay Coil Relay Coil 10000 15000 15000 30000 


Note: 1. Value of DC inductive loads tabulated above are the ones where stationary contact side is 2. Values in parenthesis are where opposite polarity is implemented. 
of positive polarity. However, where used at values more than rated operational current, 3. Where DC light load such as relay is utilized, opposite polarity may reduce the life expectancy. 
opposite polarity can extend life. For details, contact Yaskawa. *4. DC electrical life for R24U and R25U is based on a time constant of 40ms. 


| m@ PRODUCT TYPES LOAD CONTROL ‘Applicable scope 
MEDIUM-CAPACITY TYPE ‘a 


AC Power DC Power AC Relay DC Relay Electronic 
Control Control Control Control Circuit Control 


240VAC 115VDC 24 to 240VAC 24 to 230VDC 5V 1mA 
120 VA 30W 10,000,000 5,000,000 or greater 
300,000 200,000 operations or operations or 

operations or operations or greater greater 

greater greater 


(MM MMs A 


[] LARGE-CAPACITY TYPE 
ie . AC Power DC Power AC Relay DC Relay Electronic 
Control Control Control Control Circuit Control 


240VAC 115VDC 24 to 240VAC 24 to 230VDC 1V imA 
240 VA 5O0W 10,000,000 5,000,000 or greater 
500,000 230VDC operations or operations or 
operations or 40W ~ greater greater 
greater 300,000 

operations or 

greater 


m@ SURGE VOLTAGE AT BREAKING OF INDUCTIVE LOADS 
[] BREAKING AC INDUCTIVE LOAD 1 BREAKING DC INDUCTIVE LOAD 


500 


Conventional 
Relays 1700 to 2000 1000 to 1500 800 to 1200 


400 to 500 500 to 600 


Conventional ; 
Unstable breaking 1500 to 1700 


m@ UL Recognized in Accordance with USA and Canadian standards. File No. E159361 TAL TAL 
For Class |, Divisi "e 
YASKAWA ELECTRI C AM ERICA, INC. Groupe A B, po dais esis 


2121 NORMAN DRIVE SOUTH, WAUKEGAN, IL. 60085 See our relay & sensor products using these 


PH. 847 / 887-7000 MFAX 847/480-9731 _[i9,Wully eed Swtens m Secon 
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5150 | KEYBOARDS, KEYPADS, MEMBRANE SWITCHES _ | 5150 


YOUR SINGLE SOURCE 


ELECTROLUMINESCENT LIGHTING, 
GRAPHIC OVERLAYS AND MEMBRANE SWITCHES 


FOR CONSUMER AND OEM APPLICATIONS 


MetroMark 


AA EE 
LEADING EDGE INDUSTRIES 


| SWITCH AND SEE THE LIGHT™ 
(800) 680-5556 ¢ Fax: (612) 955-5718 + 11574 ENcoRE CIRCLE »« MINNETONKA, MN 55343-8862 
WWW.METROMARK.COM 
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selection 
guide 


KEYBOARDS/KEYPADS & MEMBRANE SWITCHES 


veyboards, Keypads & membrane switches-5150 


Advanced Connector 
Technology, Inc. Be1615 Vv V V V V V V V V 
Advanced !nput ’ | 
Devices B-1616 V V y V V V V V V 
Applied Group-New ' 1 r 
England Keyboard B-1617 V V V V V V . 
Barantec Inc. B-1618 | Vv V v V V V 
| Bergquist Company B-1619 . V V V V 
Bowmar Technology | B+1621 v V v v v v V 
CTI Electronics Corp. | B+1622 V v V v V V V 
| Design Mark Industries | B-1624 V J V V V y y 
Balsa: Corp. Be1625 I V V V \ af 7 
DuraSwitch Industries | B-1626 V V V V V \ \ \ .) 
Dyna-graphics Corp. | Be1627 Y | 4 V V V my 
Ee Switch Corp. B-1628 V v voi 4 \ V V V 
Eastprint, Inc B-1630 V V V V V V ix V J J J 
FEI-Flexfab B-1631 y = — 
Elastomerix, Inc. V V V V V V V V \ J f 4f 
Fujitsu Takamisawa 
America, Inc. Be1632 V V J my f 
George Risk | 
Industries, Inc. B-1635 V . V v V V | 1 
a Ty 
Hagstrom Electronics | B1es7 | =| | | | | TE 
Hallmark Technologies B-1640 V V V V " \ V a 
Hunter Components | B-1642 4 | | " V 1 4 
| |Corp B-1643 v V V \ V V \ \ V 
Instruments & 
Equipment Co. B-1644 \ ti: 
Jayco Interface ; 1 
Technology B-1646 V V V ic V V V V J 
Laube Technology B-1649 V V V V V V V V J V 
Low Key Corp. B-1650 V vo 4 V V . V J 
Luminescent 
Systems, Inc.-NY Be1652 Vv V V V V V V V 
Memtron = |: os 
Technologies, Inc. B-1653 V . Vv he V V V V \ 
Metro Mark B-1654 Y [ 4 v vY [v [4 V 7 
MGR Industries, Inc. | Be1656 v y V V V y yy J 
Vomonanel “ ee eee 
‘Technologies B-1657 v V 7 V V V V V V V 
| am Ns aie 
Orbit Instrument Corp. | B+1658 V V v V V 1 a 
Otto Controls B-1659 Vv . y yi 
Samsung 
Electro-Mechanics V V | 
StankKratt Inc. v v | V V V my 
TG3 Electronics V Vv \ a i 
The Hall Company 7 | V \ Ny 4 J V y 4 
Touchstone 
Technology, Inc. V V v V V . .] | . 
Xcel Digitran V yy vy | y y 4 
Xymox Technologies i, V oo r \ r V ny J a 4 a 
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TECHNICAL 
~ INFORMATION 


~ WHERE TO FIND THEM IN THE 
— 1999 EDITION OF EEM 


Batteries, Product Selection Guide 


Cabinets, Enclosures, Racks & 
Chassis, Product Selection Guide 


Capacitors, Product Selection Guide 


Coils, Chokes, Inductors, 
Product Selection Guide 


Connectors & Sockets, 
Product Selection Guide 


Cores, Magnets & Ferrites 


Crystals, Oscillators, Crystal & 
Piezoelectric Filters, Product 
Selection Guide 


Data Acquisition/Handling 
Systems & Accessories 
DC-DC Converters 
Delay Lines, 
Product SelectionGuide 
Discrete Semiconductors, 
Product Selection Guide 


Displays, Readouts, & CRTs, 
Product Selection Guide 


Fans, Blowers, Cooling Equipment, 
& Heat Exchangers, Product 
Selection Guide 

Fiber Optics, Product Selection Guide 

Filters, Power, 

Product Selection Guide 

Filters, Signal, 

Product Selection Guide 

Instruments, Test & Measuring, 
Product Selection Guide 

Keyboards, Keypads & Membrane 
Switches, Product Selection Guide 

Lamps, Lights, & Indicators, 
Product Selection Guide 

LAN Products 


De1313 


C1003 
Ae1003 


Ae1153 
Ce1127 
Ae1349 
Ae1365 


De1139 
De1879 


Ae1545 


Ae2049 


Be1006 


Ce1470 
Be1163 


Ae1577 
Ae1615 
De1178 
Be1613 


Bel 089 
Be1002 


Microwave Components, 
Product Selection Guide 


Motors, Drives, & Rotating Components, 


Product Selection Guide 


Oscilloscopes, Product Selection Guide 


Panel Hardware, 
Product Selection Guide 
Panel Meters, Analog & Digital, 
Product Selection Guide 


Potentiometers, Trimmers, Controls, & 


Rheostats, Product Selection Guide 


Power Supplies, AC, 
Product Selection Guide 


Power Supplies, DC, 
Product Selection Guide 


Protective Components 
(Fuses, Circuit Breakers, etc.) 
Product Selection Guide 


Relays, Product Selection Guide 
Resistors, Product Selection Guide 
Solenoids, Product Selection Guide 
Switches, Product Selection Guide 
Terminal Blocks 
Test Accessories 
Thermal Components, 

Product Selection Guide 
Transducers & Encoders, 

Product Selection Guide 
Transformers, 

Product Selection Guide 


Wire & Cable, Product Selection Guide 


Ae1671 


Be1169 
De1309 


C1446 
De1273 
Ae2010 
De2147 
De1379 


Be1231 
Be1285 


- Ae1857 


Be1450 
Be1467 


| C1383 


De1270 


Bel 667 


Bel 736 


Ae2079 
Ce1581 


5150 KEYBOARDS, KEYPADS, MEMBRANE SWITCHES 5150 


ul 


ADVANCED 
CONNECTOR 
TECHNOLOGY 


hs 


Personal design experi- 
ence with consultative 


sales approach on 
every call. 


ACT will guide you 
through the entire design 


process from beginning 
to end. 


SILICONE RUBBER KEYPADS 


P/N CDS-07-30009-000 


MEMBRANE SWITCHES 


KEYBOARD ASSEMBLIES 


PLASTIC PARTS 


PIN CDS-07-30008-000 


ADVANCED CONNECTOR 
TECHNOLOGY, INC. 

3251 Corte Malpaso, Suite #505 
Camarillo, CA 93012 © 

Tel: (805) 987-2960 
Fax: (805) 987-2737 


KEYBOARDS KEYBOARDS KEYBOARDS KEYBOARDS KEYBOARDS KEYBOARDS 
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KEYBOARDS , KEYPADS, MEMBRANE SWITCHES 


A Full Line of Keyboard Switch 
| Technologies with Endless Options for 
Customization 


Multiple Input Technology Integration: 


Flat panel keyboards 

Mid-travel keyboards 

Conductive rubber keyboards 

Full-travel keyboards 

Combination travel keyboards 

LCD's, trackballs, touchscreens, custom 
cursor controls 

Custom electronics 

Custom enclosures 


Engineering Capabilities: 


¢ Plastic design 

¢ Electrical design 

¢ Mechanical design 

. Alternative technology research and development 
¢ PCB design 

¢ Technical assistance 

¢ Models & prototypes 


Advanced Input Devices is committed to excellence in 
service and products. Our sales engineering staff 

is eager to answer any design questions, and assist 
in the development of your products. 


Call (800) 444-5923 


ADVANCED INPUT DEVICES 

W. 250 AID Drive 

Coeur d’Alene, ID 83815 USA 
Telephone: (208) 765-8000 

Fax: (208) 772-7613 
http://(www.advanced-input.com 
e-mail: sales @advanced-input.com 


Be1616 | For manufacturers 
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NEW ENGLAND KEYBOARD INC. CUSTOM 


191 Cleghorn Street 


Fitchburg, MA 01420 KEYBOARDS 


Tel. (978) 345-8332 


OmMm—-rvuvuP 
vCOwd) 


FULL TRAVEL 


) At New England Keyboard we design and 
KEYBOARDS manufacture keyboards according to your specific 
ne y we ii 5 needs. Our modular design concept and computer 
aided robotic assembly equipment enable us to 
achieve short lead times and the economies of large 


scale production in small to medium runs. 


Linear or Tactile Feedback 
Low Profile Din Compliance 
50,000,000 Key Life 

Customer Defined Electronics 
Military Keyboards 

Choice of Enclosure Styles 
ASCII, IBM™ , Apple™ , Electronics 
Many Hardware Options 
Backlighted Key Modules 
Choice of Key Colors, Legends 
Relegendable Keycaps 


ey 


MEMBRANE 
SWITCHES 


Flat panel membrane manufactured to your exact 
specification. Special solvent resistant textured 
overlays stand up to the harshest environments. NEK 
membranes are currently on the job in the Military, in- 
the-vehicle and the commercial kitchen. 


¢ Unlimited Color Choices 
Tactile Feedback Option 
Clear and Tinted Windows 
LEDs Available 
Embossing 

Alone or with Electronics 
Choice of Connectors 
Dead Front Panels 
Integrated Displays 


These rugged short stroke keypads offer 
substantial design flexibility. Key size, color, 
shape, height, legends and layout can be ~ 
designed to exactly meet your requirements. | 


Corrosion Resistance 
Plastic Bezels Available 
Glow in the Dark Rubber 
Sealed Contacts 

-40°C to 85°C Temp Range 
Tactile Feedback 

Choice of Key Force 
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BARAN/TEC nc. FUERCWITEH 


Family of Patented Piezo Switches & Keypads 
EVERSWITGH cos To extremes 


| eres Proof 


Telephone Systems 


ntrol 


KEYBOARDS 


KEYPADS 


RATED VOLTAGE: 0-35 ac/dc 

RATED CURRENT: 0.2 amps 

TEMPERATURE (OPER): -40C to +85C 
{available to +125C} 

TEMPERATURE (STORE): -40C to +125C 

ACTIVATION FORCE: 3-5N (adjustable) 

ACTIVATION TIME: One-shot @ 120mSec 

RESISTANCE “ON”: <10 Ohms | 

MIL STDS: 810C; 202E; 461B; 462 

TOTALLY SEALED: To IP68 

HOUSING MATERIAL: Aluminum, STS, Plastic 

MOUNTING STYLES: Various 

COLORS: Various 

CYCLES: >50,000,000+ 

AVAILABLE: Standard & custom designs 


fiulssas0ig poo ‘juawdinby jesipay “sj01jUu0) Ssa901g 


For application support call toll-free 
1(888) 679-4824 


or visit us at: - 
www.BARANTEC.com 
777 7 Bassale: Ave., Clifton b NJ J07012+ ¢ PHONE E (973) 779-8774 » © FAX x (973) 779-8768 “*Call f for: details 
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Failure problems have plagued the membrane switch industry for years. 
Whether it be field failures, late deliveries or poor customer service, many 
membrane switch manufacturers have fallen short of customer's expecta- 
tions. The Bergquist Company has been manufacturing membrane switches 
since 1980 and we understand our customers needs and work hard to 
exceed their expectations. People rely on Bergquist for: 


e Superior quality and reliability 


On-time delivery 


Engineering expertise to solve problems and provide creative 
solutions for any application 


In lab testing, pressure sensitive adhesive e Personal customer service support 
(PSA) switches were soaked in popular s, 
cleaning solvents mixed with red die. e A manufacturing facility designed to accommodate Volume production 


Evidence of solution tracking into the switch 
ilustrates the low resistance of PSA to 


eal No other membrane 


switch manufacturer can 
match the durability and 
performance of 


HeatSeal® 


Xen Sea/ 


In the same lab test, the HeatSeal switch 
exhibits no moisture ingress and no 
delamination of layers. 


Bergquist's 30,000 square foot facility in Bigfork, MN, is dedicated to 
membrane switch manufacturing. The facility works off an MRPII planning 
system with rigid quality control specifications to assure that quality 
product is delivered to you, on time. 


Belts 5300 Edina Industrial Boulevard, Minneapolis, Minnesota, 55439 
iS E QR i 0 ui i Ey Tel: (612) 835-2322 © Fax: (612) 835-0430 
COMPANY Toll Free: 1 (800) 347-4572 www.bergquistcompany.com 
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EIA/MIL Resistor Color Codes 


Tolerance 
Multiplier 
Second digit 
First digit 
Color code for general-purpose industrial resistors 


Color code for general-purpose wirewound resistors | | 


|Wide first band and blue 
ififth band denotes flame- 
‘proof wirewound resistor 


Wide first band denotes 
wirewound resistor 


Significant | Example: 

Color digit Multiplier Tolerance — | = = 

Black 0 1 — = — 

Brown 1 10 + 1% — — 

Red 2 100 + 2% — — 

Orange 3 1000 3% 3 
Yellow 4 10,000 + 4% 

Green 5 100,000 — 

Blue 6 1,000,000 | — Yellow(4) 

iolet 7 10,000,000 — 
ee 8 — = Violet(7) 

a : a eo Red(00)| IGold(+5%) =47000 +5% 
Gold — 0.1 — + 5% | =U i/o +5% 
Silver — 0.01 +10% | _ 


No color — — +20% 
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Integrated Switch Panels & Keyboards 


Bowmar keyboards and panel assemblies employ various state-of-the-art 
technologies in switching, lighting and information displays that offer a 
wide assortment of features for diverse applications. 


Features 

LI Bowmar’s patented “tri-lobe” snap- 
dome switches, providing superior 
tactile response, low contact 
resistance, minimal contact bounce 
with reliability in excess of 1,000,000 
actuations 

Environmentally-sealed switch 
elements 

Conductive elastomeric keypads 
Graphics/EMI-shielded overlays 
Illuminated key/panel legends utilizing 
incandescent, electroluminescent, fiber 
optic or LED backlighting 
Background lighting color customized 
with ring filters, dyed lamps or 
in-house toning process. 

Efficient front or rear lamp 
replacement 

NVG compliance per MIL-L-85762 
Changeable keyswitch nomenclature 
Secure lighting for groundbased 
equipment 

Sunlight readable, dead front and 
customized, dual color annunciators 
Sunlight readable, dead front, custom 
backlit switches 

Complete conformance testing of each 
unit prior to delivery 

State-of-the -art photometric 
equipment 


Cod oO 


OO 


OO oO oO OUeC oO 


Testing Capabilities 
Bowmar offers a full-range of environmen- 
tal testing: 


EMI/RFI Sand & Dust 
Submersion Altitude 

Salt Fog Humidity 
Spills Temperature 
Shock Rain 
Vibration 


Your requirements are unique. 


Your applications are different from other customers. That is why we are 
focused on custom designed solutions. As a leader in the design and man- 
ufacture of interface devices and electromechanical assemblies, Bowmar 
wants to be your partner for solutions and product development that offer 
the highest in quality and cost effectiveness. We are structured to be 
responsive to your needs. Our staff is organized to support the customer 
in all aspects of the design and development process. We serve a world 
wide client base and want you to think of Bowmar as part of your design 
and manufacturing team. 


Quality Policy 
We, the employees of Bowmar Technologies, are committed to: 
[1 100% conformance to our customers’ requirements 


{4 Error-free work in all areas 


Front Panel Assemblies 


In addition to keyboards, Bowmar offers integrated interface systems that 
combine the keyboard with: 


Integrated LCD, LED, and CRT displays with line 
selectable buttons 

Customized filtering and window coatings to control glare, 
reflectivity and EMI 

Touch screen panels 

Switches with software controlled legend intensity 


Stand Alone I/O Devices 


Stand alone I/O devices combine all the features above and are integrat- 
ed in a complete package. These devices are smart turnkey subsystems, 
designed to interface with existing or new equipment for commercial, 
industrial or military applications. Features include: 


Oo co Oo 


Microprocessor boards decoding and I/O management 
MUX inputs 

ARINC and MIL-STD-1553 interfaces 

Customer specified protocols 


Oocou 


Custom LCD Modules 


To meet unique requirements, Bowmar offers custom designed LCD 
Modules to meet aircraft and other applications. Features include: 


Transreflective dichroic LCD with 14 segment characters 
Dot matrix LCDs 

Avionics grade AMLCD modules 

NVIS per MIL-L-85762 

All on-board drive electronics 


OoUoedce 


[1 Exceeding our customers’ expectations 


Bowmar’s quality system is designed to comply with ISO 9001 and military requirements. In addition, Bowmar operates to the quality requirements 
of our individual customers and the respective government and regulatory agencies throughout all process functions. 


Quality is the priority at Bowmar. Quality is the responsibility and obligation of every employee at Bowmar, as witnessed by our quality policy. The 
baseline for our quality and reliability program is the Bowmar Quality Manual, which is available upon request. 


8000 Bluffton Road + Fort Wayne, IN 46809 
ECHNOLOGIES 99919-1196 © 219-747-3121 + Fax 219-747-9601 » E-MAIL: bomsales@fwa.cioe.com 
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Standard & Customized Keyboards 


CTI builds the most complete line of NEMA 4X silicone rubber keyboards and rugged NEMA 12 full travel 
keyboards. CTI designs, manufactures, and stocks all components to guarantee quick delivery. Keyboards and 
pointing devices are compatible across all platforms. _ 


Rugged, NEMA 4X Keyboards 


With Optional Industrial Mouse® 


Our rugged silicone rubber keyboard with 
optional built-in Industrial Mouse is an 
unbeatable NEMA 4X team. These keyboards 
resist chemicals, oils, moisture, dirt, and can 


KIF 
be hosed down. 90X9 


e Desktop, panel mount, or OEM 


configurations 
KI90X0 


Perfect balance between ruggedness 
and ease of use 


“NEMA 4X Desktop 
Industrial Mouse® 
M90X9-N3 


Special environmental sealing 
e Solid tactile response 


Gold key switch contacts for long life Rack Mount Keyboards 
e Inductive joystick features ? 


full travel to +20° for the finest 
control, even while wearing gloves 


Wide range of ready-to-mount 
keyboards, available stand alone or 
with a built-in joystick or trackball, 
Optional point and click | feature a 3 1/2" fold-down 
pushbutton handle front panel. 


KIT30X3 


NEMA 12 Sealed Keyboards 


Rugged NEMA 12 keyboards are 
available stand alone or ready for rack 
mounting in factory floor environments. 
Plug and play compatibility with all 
computers and workstations. 


e Sealed keyboard in an attractively 
styled metal enclosure 


Patented inductive joystick 
contains no moving parts 


e Water resistant trackball 
(not NEMA rated) 


e Rack mount keyboard fits standard 
17 3/4" opening 


See our Joysticks and Trackballs ad 
in EEM Book D, Control Systems & 
Components, section 2200. e Keyboard slides on steel rails, rated for 80 |b loads 


ELECTRONICS CORPORATION 


Interfacing people and machines 


110 Old South Avenue ¢ Stratford, CT 06497 © (203) 386-9779 © Fax (203) 378-4986 
E-mail: sales@ctielectronics.com ¢ http://www.ctielectronics.com 
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.ss222 CO Meet every need. 


Keyboard Sub-assemblies 
SILICONE RUBBER OR MECHANICAL 


CTI's complete line of sub-assemblies 
offer an unmatched reputation for 
reliability and product support. . are 
All sub-assemblies feature tactile ae 
response and gold contacts. 


NEMA 4 
Sealed Keypads 


CTI encourages customization! 
We can meet your requirements for: 


e Joystick or trackball pointers 
Environmental sealing 
Custom enclosures ; 

Mechanical 
e Drive circuitry, interface electronics K48X0 
e Programmable macro keys 


Sealed keypad can be 
configured up to a 3 keypad 
array, in 16 key increments 
interfaced to one electronic 
control. Customize keys to 
your requirements. Update 
Custom legends key functions in firmware. 


We manufacture all components, 
assuring fast delivery to your schedule. 


Custom Applications 


CTI wants to be your standard or custom keyboard supplier. 
Our aggressively priced, full travel or silicone rubber, sealed 
keyboards feature “plug and play” compatibility with all 
computers and workstations. 


Digital Equipment keyboard enclosure 
Keyboard solutions include: NEMA 12 rated. 


e NEMA 4X, 12 keyboards with or 
without pointing devices 


e Rack or shelf mount keyboards, 
ready to install 


e User specified custom enclosures 
e Special key caps and colors 


e Desktop, hand held, or panel mount 


pointers Sun Microsystems® rack mount 


keyboard. 
e Custom interfaces and protocols 


e Contact us for your 
custom keypad systems 


Industrial Mouse is a registered trademark of CTI Electronics. 
Digital Equipment is a trademark of Digital Equipment Corp. 3 : i - 
ai aieosvacine is a registered trademark of Trackball and joystick combination NEMA 4X panel mount 


Sun Microsystems Inc. for two hand control Industrial Mouse® 


ELECTRONICS CORPORATION 


Interfacing people and machines 


110 Old South Avenue ¢ Stratford, CT 06497 ¢ (203) 386-9779 ¢ Fax (203) 378-4986 
E-mail: sales@ctielectronics.com ¢ htto://www.ctielectronics.com 
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508-295-9591, 800-451-3275 
FAX: 508-295-6752 
www.design-mark.com 


Certified 
Custom Membrane Keyboards 
Working with your technical staff 
Design Mark’s engineers will help 
you meet the most demanding 


specifications for both standard and 
custom membrane switch applications. 


Switch Products 

e Flat Membrane 

e Elastomer Keypads 

e Tactile Feel Membrane 

e (Stainless steel and polyester domes) 
e Plastic Keys and Frames 

e Copper/Kapton® Etched Membrane 
e PC Board Membrane 

e Fiber Optic. LED, EL Backlit Panels 

e Full Range of ESD, EMI/RFI Shielding 


Graphic Enhancements 


A wide variety of design options, including... 


e Precise Color-Matching 

e Hardcoats, Embossing, Deadfronts. 
e Selective Texturing 

e Clear/Coated Lenses and Windows 


Services 

e Assembly 

_ @ CAD Design 

e Full-Service Art and Engineering 

e Rapid Prototyping 

e EDI (Electronic Data Interchange) 
e Laser Cut Prototypes 


DESIGN MARK 
INDUSTRIES 


3 Kendrick Road, Wareham, MA 02571 . 


919-876-6186, 800-892-7305 
FAX: 508-295-6752 


Quality Control 


e Clean Room Manufacturing 

e Statistical Process Control 

e XY Coordinate Measuring 

e Computer Color Matching 

e 100% Visual and Electrical 
Testing | 

e Dock to Stock Certification 

e Laser Die Tooling 


5289 Capital Blvd., Raleigh, NC 27616 


9150 


Taipei, Taiwan, R.O.C. 
Monterrey, N. L. Mexico 
London, England 


Materials 


e Polycarbonate 
e Polyester 
e Acrylic 
e FlexTek™ 
e Adhesive 
etc... 


Specifications & Typical Operating Characteristics 
E-mail us: support@design-mark.com with your specifications 


Operating Voltage 
Operating Current 
Contact Resistance 

Power Rating 

Insulation Resistance 
Contact Bounce | 

Life Expectancy . 


Operating and Storage Temp. 


Actuation Force 


Undermriters 


Laboratories Inc. 


LISTED 


30 Volts DC Typical 
20 Milliamps Typical 
Layout Dependent 
1.5 Watt Maximum 
~ | Meg Ohms Minimum 
20 Milliseconds Max. 
1 x 10° 
-20°C to +65°C 
9 to 15 oz. Typical 


oP 


Design Mark Overlays, Keyboards, Labels and Die Cutting 


_ for Professional Graphic Impact 


800-451-3275 FAX: 508-295-6752 


wwww.design-mark.com — 


B-1624 See us on the World Wide Web at http://eemonline.com EEM 1999 


5150 


KEYBOARDS, KEYPADS, MEMBRANE SWITCHES 


_9150 


pms 327 
pms 429 


WB6 
— 


verted Bind spacer 


Membrane 


Switches 
Made Right! 


When you need membrane switches that work right and 
get delivered on time, Douglas makes it happen. 
Specifications can include: 

e Contact ratings to 100 milliamps at up to 24 Volts DC 

with less than 100 Ohms closed contact resistance 

¢ Steel or polyester tactile domes 

¢ Printed silver or graphite inks on polyester films 

e ESD and RFI shielding 


Ask Us For A Proposal 


Our extensive in-house services make Douglas extremely 
competitive on all parts of your switch program. These include: 
¢ Graphic Overlays 
¢ Complete Switch Assemblies 
¢ Water Resistant designs 
¢ Metal or plastic Bezels and Back-Plates 
¢ And Much More! 


Design Considerations 


Electrical 

Operating Voltage: 0-24 VDC 
Operating Current: 100 MA Max. 
Operating Contact Resistance: 

Less than 100 OHMS typical 

(as measured connector). 

Contact Bounce: Less than 10 
Milliseconds typical. 

Conductors: Printed silver conductive inks 
or carbon blend. 

(PC board assemblies available). 

RFI and Static Shielding: Available in 
most configurations. 


Mechanical 

Life Expectancy: DOUGLAS guarantees 
one million actuations per switch position or 
12 months. 

Actuation Force: 4 - 16 oz. range avail- 
able—depending on customer specification. 
( 4- 8 oz. is considered medium actuation 
force for non-tactile configuration). 

Switch Travel: .005” to .030” typical. 
Overall Thickness: .020” to .050” typical. 


Environmental 

Storage Temperature: —40°C(—40°F) 
to +70°C(158°F) 

Storage Altitude: Sea level to 40,000 feet. 
Operating Temperature & Altitude: 
Variable depending on customer 
requirements. (can be designed to 
operate in most environments). 
Humidity: No delamination after 24 
hours at 65°C and 95% RH. With | 
designed construction. 


The specifications above are general . For 
information on more specific applications, 
contact one of DOUGLAS CORPORATION ’s 
design engineers. 


EEM 1999 


MATERIALS: Depending on the application and 
environmental requirements, Polyester and 
Polycarbonates are commonly used. Thickness 
ranges are .007” to .010”. Blended materials and 
UV hardcoat surfaces are additional options. 


SELECTIVE TEXTURING: For hardcoats as well 


as aesthetic enhancement of graphic overlay. 


EMBOSSING: Embossing of the key pads for key 
location can be achieved by full key pad emboss- 
ment or rim embossment. 


WINDOWS: Transparent and deadfront display 
windows for viewing LCD and LED displays. 


TERMINATION: Tail termination is accomplished 
by snap fit connectors, solder tabs, or exposed 
silver tabs. .100” centers standard. 


TACTILE FEEDBACK: Stainless steel domes, 


formed polyester domes and tactile overlays. 
SHIELDING: Shielding for ESD/RFI can be 


accomplished by a layer of metallized polyester or 


screening a layer of graphite. 


BACKLIGHTING: Douglas offers several options 
from Electroluminescent, fiber optics, or translu- 
cent copy to allow light penetration of customer 
supplied light source. 


PANEL CUTOUTS: Die cut holes and access from 
mechanical switches incorporated into membrane 
switches. 


BACK-PLATES AND PRINTED CIRCUIT BOARDS: 


Available as finished assembly with Douglas 
membrane switches. 


ENVIRONMENTAL DESIGN: Applications subject 
to various degrees of moisture or high humidity 
are engineered and constructed accordingly. 


GRAPHIC DESIGN AND ENGINEERING 
ASSISTANCE: 

Full service art and engineering departments are 
ready to provide complete or partial assistance in 
the aesthetic design of graphic overlays and engi- 
neering the correct switch construction for your 
application. 


See us on the World Wide Web at http://eemonline.com 


e Switch application. 

¢ Quantities required for prototypes and 
production. 

¢ Graphic overlay material, polycarbonate 
or polyester. 

¢ Finish required, velvet or glossy. 

¢ Number of colors to be printed on 
graphic overlay. 

¢ Overall dimensions or prints. 

e Embossing full keypad, raised key 
outline. 

¢ Type of termination required and tail 
length. 

¢ Dome type, if tactile feel is needed. 

¢ Other special requirements. 


Ask about our JIT delivery 
programs! 


Ask about UL approved 
switch construction! 


= DOUGLAS 


—w= CORPORATION 


7180 WASHINGTON AVENUE SOUTH 
EDEN PRAIRIE, MN 55344-3512 


TEL: (612) 941-2944 
FAX: (612) 942-3125 


Call for your FREE copy of our 
16-page Capabilities Guide. 


Dial Toll Free: 


800-728-3189 
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For 25 Years, — Switch Manufacturers 
Have Been Telling You That THE WORLD IS FLAT! 


WHAT IF THE pa 


DuraSwitch 
PushGate™ 


8 % S| 
Patent No. | NN 


_ 5,523,730 > 
* 5,666,096 Dur 


.075" Thick 


Design Your Switch Panel for the 21st Century... 


¢ Exercise Machines ¢ Automobile Dash Panels 


¢ AIMS | ¢ Test Equipment 
¢ Appliances ¢ Medical Monitors Why is our trademark. .DuraSwitch™? 
¢ Control Panels ¢ Electronic Switches Because we guarantee* that 

our patented switches will out- 

last your product warranty! 

TESTED BEYOND 
DOMES COLLAPSING? 20 MILTION CYCLES 
EXTREME ENVIRONMENTS? 
TEASING PROBLEMS? 
EARLY FAILURES? 


INCONSISTENT ACTUATION FORCE? 


DuraSwitch™ is YOUR ONLY SOLUTION! 


DuraSwitch™ new patented technology incorporates the he feel and durability of your favorite 
mechanical switches with the low profile and low cost you associate with membranes. 


ENGINEERING DuraSwitch™ engineers on call to assist in custom design: 
CAPABILITIES: | (toll-free) 800-729-3132 


¥ Mechanical Design web -www.duraswitch.com 
/ Electronic Design e-mail erics@duraswitch.com 
Y Pro-E® FAX 602-844-9625 


Y AutoCad®12, 13, 14 “TM 
7 PC & Mac FREE DuraSwitch™ sample on request. 


DuraSwitch IN TEGRA TED ELEC TRONIC SWITCH PANELS 


“specific warranty details available with each custom design 


INDUSTRIES, INC. 333 S. Nina Drive - Mesa Arizona » 85210 - (602)833-3131 
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Ovyna-Graphicys 
en @) R Pp Oo R f) TION 4080 Norex Drive, Chayka, Minnesota 55318 


Phone (612)368-3344 FAX (612)368-3388 
www.dyna-graphics.com + Email available through our Web Page 


CELEBRATING 25 YEARS OF GROWTH AND INNOVATION 


Our Excellent Customer Service and Quick Responsiveness have helped Dyna-Graphics 
earn a GREAT Reputation in the industry. That's why our Customers tell us: 


"It's EASY to do business with Dyna-Graphics!" 


¢ Committed to Performance Excellence 
¢ Full in House Design & Cad Engineering & 
¢ SPC and Continuous Quality Improvement 
¢ Excellence in Customer Service 
¢ Modern Facility and Equipment 
¢ Creative People Working for You 


OUR PRODUCTS INCLUDE: WE SPECIALIZE IN: 


TYPICAL SPECIFICATIONS ————————— 


Operating Temperature: —20° to 65°C (—4° to 149°F) 

Storage Temperature: —40°C to 85°C (—40° to 185°F) 

Seals: 3M permanent acrylic adhesive resists against 
dust, water, oil and moisture conditions 

Special sealing options are available for wet environments 


Travel: .001 inches to .070 inches 

Operating Force: 2 oz. to 16 oz. 

Operating Voltage: 30 volts maximum 

Operating Current: 10 microamps to 100 milliamps, resistive 


Closed Circuit Resistance: 100 ohms typical, dependent on size and layout 
Open Circuit Resistance: 10 megohms 

Operating Power: 1 watt maximum 

Circuitry: X-Y matrix or one side common 


Ovyna-Graphicys | Preferred 
pA SH dh Sala He RUBLE Converter 
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New! S-Series Keypads—Solid Like A Rock 


A new all-metal, vandal-proof keypad is designed for 
high-use public applications and heavy duty commer- 
cial or industrial duty. The rugged S-Series features 
optional individual key LED illumination, anti-pull-off 
keys with tactile feel for positive operation, and front 
sealing to IP-67 for protection against weather and 
hostile environments. Available in 12-key standard or — 
telephone styles and 16-key hexadecimal. Users can 
choose matrix or common point wiring; color of illumi- 
nation and custom key markings are available on 
special request. Contact EAO for a technical data 
sheet containing specifications and dimensions. 


dimensions, and mounting 
information is included in the 
Keypad Catalog, in the 
Special Keypad Selection 
Guide, and on the internet. 
Request more information 
today. A few models of 
particular interest include: 


Keypads 


EAO Switch Corp. offers a 
wide selection of quality key- 
pads ranging from rugged 
all-metal models designed to 
resist vandalism to economy 
units priced for low-cost 
applications. 


Most models are available 

in 12-key telephone style and 
16-key hexadecimal layouts. 
Many offer matrix or common 
point circuitry, sealed con- 
struction for outdoor or indus- 
trial environments, and gold 
contacts for reliable low level 
operation. 


AVHP 
An extremely rugged all 
metal anti-vandal keypad 


Keypads are available with keys for tough applications. 
individual key LED illumina- 
tion, flush mounting, snap-in 
legends and keycaps, and 
special sizes from 4 to 36 
keys. In all, there are 13 dif- 
ferent keypad models avail- 
able for your specific 


application. 


ECO METAL 

An economical bright metal 
front keypad with anti-vandal 
construction. 


Descriptions of all the key- 
pads including features, 


specifications, photographs, ECO METAL 
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with o-ring sealed anti-pull off 
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AVL | | 

A sealed keypad available 
with individually-illuminated or 
non-illuminated, vandal- 
resistant, engraved keys. 


Telephone style model fea- 
tures gold contacts for more 
than 1-million operations. 


ECO 

Our lowest priced keypad for 
non-critical applications fea- 
tures 12 or 16 keys, flush 
mount, and 1-million opera- 
tions. An ideal selection for 
high volume applications. 
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Real-World Switching Solutions gx. 


Custom Panels and Assemblies 


As leaders in the design of front panels, control 
panels, keyboards, and membrane assemblies, 
EAO Switch Corp. works closely with you to 
create the custom assembly that’s right for your 
system. We'll analyze your drawings and 
specifications to deliver fast, accurate quota- 
tions, quick-turnaround evaluation prototypes, 


and outstanding production assemblies. — os 


OEM &Value 
Added Services 


When you need those special 
services only an experienced 
50-year-old switch company 
can provide, turn to EAO. 


We will modify or redesign 
one of our outstanding 
switches to meet your re- 
quirements. Or, if necessary, 
develop a complete new 
switch—designed just for 
your special application. 


When you need help custom- 
izing off-the-shelf switches for 
a particular installation turn to 
EAO’s value added opera- 
tion. Special lens and key 
cap markings including 
engraving, stamping, and film 
inserts are available as are 
other services such as wiring, 
connectors, assembly, and 
more. EAO doesn't just sell 
switches, we sell solutions. 
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EAO will guide you through the design process, produce or 
utilize your CAD documents, and develop equipment to meet 
the most demanding real-world switching specifications. 


Quality switches are the backbone of our business. By assem- 
bling work-proven components into convenient drop-in panels 
we save you production time and cost. Fully tested, ready-to- 
run front panel and control panel assemblies can include 
readout devices plus custom electronics and enclosures. 


EAO also is ready to turn your front panel requirements into a 
modern trouble-free membrane switch system using high 
quality switch elements for smooth tactile feel operation. These 
advanced systems offer full key illumination, repair and re- 
placement of individual switching functions, and the ability to 
operate even when the overlay is damaged. 


Contact EAO today for more information about custom panels 
and services. 


Contact EAO 


EAO Switch Corporation 
198 Pepe’s Farm Road, Milford CT 06460, 203 877-4577, Fax: 203 877-3694 


Internet for news, on-line catalog, application notes, literature and sample 
requests, sales representatives and distributors: http:/www.eaoswitch.com 


E-mail: info@eaoswitch.com 
Fax-Back: Call from your fax machine for instant data sheets: 


1-800-FAX’S-EAO (1-800-329-7326) 
eao & 
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Custom Membrane Switches 
and Rubber Keypad 
Assemblies 


on 


02" 
se” ene” a6 
o® 


go 


Keypad Construction Features 


Tactile Feel - Metal Dome, Polydome, Tactile 
Graphic, Rubber Keypads. 


Rubber Keypads - Transluscent Rubber, Dual 
Durometer, Sealed Rubber Overlays, special 
hardcoatings for abrasion resistance. 


Surface Mounted Components - LED's, Resistors 
and other electronic components may be integrated 
into a thin membrane switch package. 


Backlighting - Fiberoptics, Electroluminescent,or 
LED's may be designed to backlight a membrane 
switch or rubber keypad assembly. 


Printed Circuit Board assemblies allow for full 
integration of active & passive components. 


Complete Turn-key assemblies enable rigid 
backers, mounting hardware, and various cables 
and connectors to be assembled by our experienced 
fabrication department. 


oe 


oF 


ge )=6©EASTPRINT 

EE incorporated 
350 Willow Street South 
North Andover, MA 01845 


(978) 975-5255 Fax (978) 686-0117 
URL www.eastprint.com 


EXPERIENCE 


QUALITY 


RELIABILITY 


SERVICE 


Specifications 
Electrical 
Operating Power................ 250 Milliwatts 
CUnGNI Ss 21 cicie beeaeeee ees? 10 Milliamps 
Circuit Resistance............... <100 Ohms 
Contact Bounce 
Membrane Circuit............... 20 Milliseconds Maximum 
Conductive Rubber/PCB.......... <5 Milliseconds 
Mechanical 
Actuation Force 
Flat Membrane............. -... 64302 
Polydome Membrane............. 10 +3 oz 
Metal Dome Membrane........... 12 +3 0z 
Tactile Graphic Membrane......... 10 +3 0z 
Rubber Keypad................. 40-300 grams 
Travel Distance (80 - 150 grams is typical) 
Flat Membrane................ ..005" - .010" 
Polydome Membrane............ 025" + .005" 
Metal Dome Membrane.......... .025" + .005" 
Tactile Graphic Membrane........ .039" + .005" 
Rubber Keypad................ 015" - .060" 


(.032" - .040" is typical) 
Life Cycles Expectancy (minimums) 


Flat Membrane................. 10 Million Actuations 

Polydome Membrane............. 1 Million Actuations 

Metal Dome Membrane........... 1 Million Actuations 

Tactile Graphic Membrane ......... 1 Million Actuations 

Rubber Keypad................. 1 Million Actuations 
Environmental 

Operating & Storage Temperature 

Flat Membrane................. -40°C - +85°C 

Polydome Membrane............. -40°C - +65°C 

Metal Dome Membrane........... -40°C - +85°C 

Tactile Graphic Membrane......... -40°C - +65°C 

Rubber Keypad................. -40°C - +150°C 
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FLEXFAB ELASTOMERIX, INC. 


eeeoectanaatcne 


CUSTOM MOLDED ELASTOMER 
Seals, Gaskets, Keypads, Keyboards... 


FEI is a technology leader in compression and liquid injection 
molding of high performance silicone rubber products. We 
provide both components and assemblies utilizing conductive, 
non-conductive and self-lubricating silicones. FEI has pioneered 
numerous innovations in bonding, insert and overmolding of 

~ metals and plastics. We've also developed many proprietary 
finishing techniques including wear-resistant printing, laser 
etching, legend protection coatings and hardcaps as well as 
press-fit and bonded plastic keys. 


Applications... 

Silicone rubber’s unique ability to be molded into complex, 
attractively finished, flexible parts that perform over a wide © 
temperature range has resulted in its extensive use in many 
applications including: 


¢ Aerospace | ¢ Factory Floor 

- Automotive _ ¢ Home Appliance 

¢ Business Equipment ¢ Medical Equipment 
¢ Consumer Electronics ¢ Telecommunication 


KK RK I From Design Concept through Production, 
3 FEI Provides Flexible Solutions 


LEXFAB ELASTOMERIX, INC. 


1162 East Sandhill Avenue e Carson, California 90746. 
Tel 310- 604- 7600 @ Fax 310- 604-7602 


www.fei-elastomerix.com 
-On-shore Design, Prototyping and Production 
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FUJITSU [AM FKB 4720/4725 SERIES 


50240 none) Unit: mer(in.} | Mechanical 7 
Se : | Item | Specification 
Operating force — 55g + 25g | 
Stroke 3.8 + 0.5mm (.150 + .020in.) 
Tactile 20g typ, SHARP . 
Operating life 30M ops. min. 
? Number of keys US: 101/104 Other: 102/105 
a a a = JJ OLE Keytop Shape | Rectangular cylindrical 
(A (a ; Sculpted (curved) 
[A a a a (a Tilt 2 levels 
te OCC It Sf 7 Environmental 
a. es ) 
== AJ kJ Operating temp. 0 to 50°C 
Storage temp. -20 to 60°C 
485 (19.094 » 
Available as standard, : - | 90% RH at 40°C max 
semi-custom, or full : Humidity inverse proportional iad to 
custom product. 50% RH at 60°C 
Electrical 
Contact resistance 500Q max. (5V DC, 1mA) 
Power supply 5 + 0.25V DC, 250mA max. 
Interlock F-key roll over 


All keys (AT* mode: repeating 
rate specified by command 


interface 


Serial transmission 
(synchronous system) 


11 bit (1 start + 8 data 
+ 1 parity + 1 stop) 


Repeat 


Data transmission 


Connector 


Data 
Format 


5- -pole DIN connector (6-pole 
Mini DIN connector available) 


FUJITSU KEYBOARD FKB 8725/8735 SERIES 


Mechanical 
DR BLE LENGTH a7g*~1 550% Item Specification 
el pe Operating force  —s-_ |[ 55g + 25g 
| a Stroke 3.8 + 0.5mm (.150 + .020in.) 
Sa Tactile 20g typ, SOFT 
pasa —— Operating life 10M ops. min. 
Ol TOI OI OOOO OCCT es ee "Number of keys US: 104 Other: 105 
ee aie een ed ee ee Ee, 


Keytop Rectangular cylindrical 
ne Sculptured (step) 

Tilt 2 levels (5°/10° 

Environmental 

~ | 10 to 50°C 

-20 to 60°C 


90% RH at 40°C max 
inverse proportional change to 
50% RH at 60°C 


QODDIODIDIDODIOUID IT) IOI) WDD 
CJUOUDOUnD DUO) (OOO) (OCC) 
Deaqusaaatnm eee 
Zi eumine BOT I 
22 2 oe Bee UO} (0) 


Operating temp. 
Storage temp. 


Humidity 


Electrical 
Contact resistance 1K max. (5V DC, 1mA) 
Power supply 5 + 0.25V DC, 100mA max. 
Interlock F-key roll over 


All keys (AT* mode: repeating 
rate specified b command 


| interface 


Serial transmission 
(synchronous system) 


11 bit (1 start + 8 data 
+ 1 parity + 1 stop) 


5-pole DIN/6-poleMini DIN 


* AT and XT are tradmarks of International Business Machines Corporation. 


Repeat 


Data transmission 


' Connector 


Data 
Format 


250 E. Caribbean Drive « Sunnyvale, CA 94089 
FUJITSU TAKAMISAWA AMERICA, INC. Phone: aaa Fax: 1-408-745-4970 ¢ Toll Free: 1-800-380-0059 


Web Site: http://www.fujitsu.takamisawa.com 
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FUJITSU KEYBOARD FKB 7400 SERIES 


Mechanical 
Item Specification 
Operating force 55g typical 
F KB/A0 | Stroke 3.0mm 
Tactile response 20g typ 
Pare Herat / 8 x 16 /1.25mm pitch 
= Weight 130 grams 
| eC a, Environmental 
we Se Operating temp. 0 to 50°C 
pt rer , Ax = Storage temp. -20 to 60°C 
m2coo5 SGingsige ! Sank : 20 to 90% RH max., at 40°C 
an a 8 i nna sac a idi ional ch 
TET SS OEE Be NES os 50% RH trom 4010 60°C. 
8 09) | i UA 
oc /14m 
: vee Eee il Operating Life 10M Ope TT minimum 
Ly JES SESS SSS ee sae 
r 4 ig il y+ + () (e ) | el TIT] | Contact resistance | 1KQ max @5 VDC 
3 ee —— Insulation Resistance | 50MQ max. 
3 F Dielectric Strength 250 VDC, 1 minute 
XIE) : Se a0 (10-66 c= 18a0x 18 i Contact Bounce ‘| 10 ms max. 


FUJITSU KEYBOARD FKB 7600 SERIES 


Mechanical 


Item Specification 
Operating force 559 typical 
Stroke 3.0mm 
Tactile response 209 typ 
Matrix Size / 8 x 16/ 1.25mm pitch 
Connector : 
Weight 120 grams 
Environmental 
Operating temp. | 0 to 50°C 
=4 Storage temp. -20 to 60°C 
AA} 20 to 90% RH max., at 40°C 
: Humidity inverse proportional change to 
Wt | I 50% RH from 40 to 60°C 
(amma Jamas lemme ‘amma ame | mas —a. : 
TL ‘es Vibration 10-55-10 H2/min., 0.145mm 
Lams | (amma, (mS | a, (a ; oS Shock 10G, 11ms 
Operating Life 10M Operations minimum 
Electrical 


Contact resistance 1KQ max @ 5 VDC 
Insulation Resistance | 50MQ max. 
Dielectric Strength 250 VDC, 1 minute 
Contact Bounce 10 ms max. 


FUJITSU KEYBOARD FKB7650SERIES 


Mechanical 
Item Specification 
Operating force 55g typical 
Stroke 2.0mm . 
Tactile response 20g typ 
Matrix Size / 7x 14/1.25mm pitch 
Connector 
Weight 90 grams 
Environmental 
Operating temp. 0 to 50°C 
= }——}-__-_-____y} Storage temp. -20 to 60°C 
| “i ae ° 7 20 to 90% RH max., at 40°C 
g Humidity inverse proportional change to 
=aneneueens ee = ne 50% RH from 40 to 60°C 
| fy] yy so] aenenneneeeen Vibration 10-55-10 Hz/min., 0.15mm 
Vy — Wy 1) ——— Shock 10G, 11ms 
Operating Life 5M Operations minimum 
Electrical 
Contact resistance 1KQ max @ 5 VDC 
Insulation Resistance | 50MQ max. 
Dielectric Strength 250 VDC, 1 minute 
Contact Bounce 10 ms max. 
250 E. Caribbean Drive « Sunnyvale, CA 94089 
FUJITSU TAKAMISAWA AMERICA, INC. Phone: 1-408-745-4900 ¢ Fax: 1-408-745-4970 « Toll Free: 1-800-380-0059 


Web Site: http://www.fujitsu.takamisawa.com 
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#, 


4102 


| 
Power supply/life |2 AAA/6 months 


be 90% RH max at 
Humidity +40° C max 


Item Specification 
Detection method —_| Optical sensor 


Electrical 


+5V +0.25V DC, 
Power supply 100mA max 
IR 10kbps 
Interface - KB/mouse 
Interace - Host Dual PS/2, keyboard 
& mouse 


Interlock : F-key rollover 


Operating Temp +10 to 50° C 
-10° to 60° C 


90% RH max at 


i 2 buttons 


i 0.25 mm/pylse 


aTx]2 
oa; eto 
21a }feo 
z,/2]2 
aisle 
ro} 
of S| 
3 3 
® + 
© ® 
a wo 


a 
Switch life 
2 AAA / 6 months 

Interface 


90% RH max at +40° C 
max 


(JIC ILI) 
LUO 


172 3 (6 783) 


SIC) 


= 
8 
= 
J 
Se 
== 
© 


+40° C max 


71.20 (2.803) 


i Oe a 


N INPUT/TOUCH PANEL FID-550/FID-554 SERIES 


FtD-550 Series 
SN ies od 


Operation 


ie ee force 


ne, 


Transparency 


Haze 5% typ. (3% typ.: OPTION) 


es 


Hardness 


Writing life 


Knocking lite 


Electrical 


Power supply’. +5V or +3.3V DC 
Resolution 
Sampling Rate 192 pps max. 
9,600 bps 


20 mA max. 


ola 
218 
cig 
3} 2. 
BLS 
sis 
pe) 
Ea 
@Q 

f=) 

3 

3 


= 


Op. mode 15 mA typ. 


Sleep mode 0.4 mA typ. 


10 M ohm min. 


= 
n 
= 
g 
= 
3s 
Pe 
® 
Q. 
Q, 
a 
3 
ie} 
co) 


/ Environment 


eration Temp. ~ » [-5 to 80° C -5 to 60° C 
-50 to 85° C -30 to 70° C 


20 to 90% RH 


ao] 


10 to 90% RH 


nTo}] a 
s|/3|e 
rd 
ti¢]aq 
‘J 

3] 2] 3 
a@/3|° 
Z/é 
< 


Notes) Above specification are based on our standard conditons 
*1: Push by plastic (R0.8) 

*2: Push by silicon rubber (R8, H=60") 

*3: by pencil 

*4: Based on location accuracy spec. 

“5: Force by plastic (RO.8) 350g 

"6: Force by silicon rubber (H=60°), 200g, 5Hz 
*7: Variable by command 

*8: at V" = +5V 

*9: Noncondensing 


Fi Unique magnetic field 
Detection siethed detection technology 


Clock synchronous serial 
transmission (PS/2) 


90% RH max at +40° C 


ag ~ 250 E. Caribbean Drive - Sunnyvale, CA 94089 
FUJITSU TAKAMISAWA AM ERICA, INC. —_—s Phone: 1-408-745-4900 + Fax: 1-408-745-4970 - Toll Free: 1-800-380-0059 


Web Site: http://www. fujitsu.takamisawa.com 
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CUSTOM ENGRAVED KEYCAPS 
HUNDREDS OF STYLES TO CHOOSE FROM 


CUSTOM KEYBOARDS, 
PANELS & KEYPADS 


PUSHBUTTON SWITCHES 


George Risk Industries has served the O.E.M. market for over 30 years in standard and custom designed data entry 
peripherals. Our team of engineers will take your original concept through to delivery of production units with the high- 
est quality and reliability. Whatever your requirements - Keyboards or Keypads; let G.R.I. assist in resolving your 
design problems. G.R.I. is a company that specializes in engineering and manufacturing. 


*INTERFACES *MILITARY *DRY REED OR MECHANICAL eILLUMINATED 

*PROTOTYPES *COMMERCIAL *ENGRAVING TO.SPEC . FAST TURN AROUND 

*SOFTWARE *AEROSPACE *LOW TO MEDIUM QUANTITIES eINDUSTRIAL 
*CUSTOM WIRE HARNESSES 


oo | G.R.I. offers a wide selection of keyswitches: 

PROXIMITY SENSORS illuminated or non-illuminated, incandescent 
lamp or LED, dry reed or mechanical for com- 
mercial, aerospace, industrial or medical appli- 
cations. Custom orders welcome. 


$2° LEADS #22 AUG 


switca 


PS-2020 


G.R.I. PROXIMITY SENSORS are encapsulated reed switches actuated by 
a magnetic field. These sensors are excellent when used on interlocks. G.R.I. 
Application Engineers are available to answer questions on our standard 
product line or to assist with your custom design requirements. 


No Quantities Too Small Or Too Large. 


GEORGE RISK INDUSTRIES, INC. ; ‘ 
G.R.I. PLAZA, KIMBALL, NEBRASKA 69145-1599 | High Quality 

TEL: 800-523-1227 / 308-235-4645 and 

FAX: 308-235-2609 : . 
E-MAIL: gri@megavision.com Customer Satisfe action 


WEB SITE: www.grisk.com Guaranteed 
EEO/AAP 
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las yhill 


f omc. f 


An ISO- a Company 


_KEYBOARDS KEYPADS MEMBRANE SWITCHES 


Keyboards and Keypads. 


561 Hillgrove Ave. ¢ LaGrange, IL 60525-5997 ¢ Phone: (708) 354-1040 « http://www. grayhill.com 


This page describes GRAYHILL's popular 3x4, 4x4 and 5x4 keypads. Contact GRAYHILL, if you require a different configuration. 
Any button arrangement can be configured with our modular keyboard systems. 


CONDUCTIVE RUBBER KEYPADS 


3 x 42.7" (68,58) x 2.0" (50,8) 
4x 4-3.0" (76,2) x 2.2" (55,88) 


SERIES 96 

Quality, economical 3x4 and 4x4 conductive rubber keypads. Avail- 
able options are E.L. panel backlighting (EL=backlit) and EMI/RFI 
shielding (S=shielded), contact Grayhill for specifications and rear 
mounting versions. Operations per button: 3,000,000 for standard 
versions, 1,000,000 for backlit and shielded. Compatible with high 
resistance logic circuitry and excellent operator feedback. Matrix 
circuitry. Rated for 5mA @ 12Vdc for 0.5 sec. -30°C to +80°C operating 
temperature. Front (top) panel (F=front mount) or rear (flush) panel 
mounting. Type numbers with -102 and -006 feature black-on-white 
legends. Type numbers with -152 and -056 feature white-on-black 
legends. 4x4 legends are alphanumeric telephone plus A thru D; 3x4 
are numeric telephone. 


3 x 4 Configuration 4x4 Configuration 
Part Number Part Number 


96AB2-102-F 96AB2-152-F 96BB2-006-F 96BB2-056-F 
96AB2-102-FS 96AB2-152-FS 


LJ) Li] [a] 

[z] aka [8] 

3 x 4-3.1" (78,74) x 2.35" (59,69) oF = IF 1 
4 x 4-3.1" (78,74) Square oat ie 
| [x] [or] [4] [#} [0] 


SERIES 84S -113 -016 
12 or 16 button keypads have a one-piece black silicone rubber boot 
which completely seals the switch contacts and the panel cutout. 
Audible snap-dome contact is gold-plated; resistance is MOS, TTL, 
and DTL compatible. Life is million operations per button. RFI/EMI 
shielding is standard. White buttons, on 0.75" (19.05) centers, are 
removable and interchangeable. Keypads are mounted by four studs 
#6-32; nuts are included. C in type number indicates single pole/ 
common bus circuitry; others have matrix (XY) circuitry. Part number 
suffix indicates legend. 
3 x 4 Configuration 4 x 4 Configuration 
Circuitry Part Number Circuitry Part Number 
| EMI Shielded 
84S-AB2-112-N Matrix 
84S-AB2-113-N | Matrix 
84S-AC2-112-N SP/Common 
84S-AC2-113-N SP/Common 
Non-Shielded 
84SN-AB2-112-N | Matrix 
84SN-AB2-113-N Matrix 
84SN-AC2-112-N | SP/Common 
84SN-AC2-113-N SP/Common 


84S-BB2-014-N 
84S-BB2-016-N 
84S-BC2-014-N 
84S-BC2-016-N 


Matrix 
Matrix 
SP/Common 
SP/Common 


84SN-BB2-014-N 
84SN-BB2-016-N 
84SN-BC2-014-N 
84SN-BC2-016-N 


Matrix 
Matrix 
SP/Common 
SP/Common 


Be1636 
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3X 4,4.X 4 AND 5 X 4 SEALED KEYPADS 


Be BAe 
Sli} ff) & 
[s] [3] fA) B] 
Hee CC OE EF 
yy, -172, -182 -072, -082 
Mele) & 


[s] 
fl EB) bl 
[is] 


3 x 4-3.0" (76,40) x 2.2" (55,80) i 
4 x 4-3.0" (76,40) x 2.7" (65,58) 
5 x 4-3.0" (76,40) x 3.2" (81,28) 


[11] [12] [19] [a] 


-292 


SERIES 88 

Keypads have the contact system sealed by a graphic overlay. The 
polyester overlay is printed on the back side eliminating legend wear. 
The keypad is flange mounted and can be sealed to the panel by a 
gasket. Gaskets are available for mounting the keypad to the top of 
the panel or from the back side of the panel. Standard legends are 
available as shown above. The -172 and -072 versions have white 
legends with blue accents. The -292 has black legends with silver 
accents. Keypads are 0.36" (9,14) overall height. Rated for 3 million 
operations at 10mA 24Vpc. Logic compatible with 4mS bounce at 
make and 10mS at break. Operating temperature -40°C to +80°C. 


Part Numbers 
4x4 


Matrix 88AB2-172 88BB2-072 
SP/Gommon 88AC2-172 88BC2-072 
Matrix oo — 
SP/Common — _ 
Back Panel Gasket 88M2001-2 88M2009-2 
Top Mount Gasket 88M2012-1 88M2015-1 


Description . 


88JB2-292 
88JC2-292 
88M2019-1 
88M2018-1 


LOW PROFILE ENVIRONMENTALLY 
SEALED KEYPADS 


SERIES S4LS - 

Series 84LS, 12 and 16 button keypads have a matrix circuitry output 
and are completely sealed by a silicon rubber boot. Legends are 
epoxy ink printed on the top surface of the boot. 3x4 legend is 
numeric telephone and 4x4 is hexadecimal notation as shown in the 
figure. 3x4 is 2.35" x 3.1"; 4x4 is 3.1" x 3.1". Termination accommo- 
date standard connector. Integral studs mount to panel. Rated for 
3,000,000 aes per button; 10 mA at 24 Vdc. 


3x4 Keypad, Matrix 84LS-AB2-112 
4x4 Keypad, Matrix 


84LS-BB2-014 
For prices, contact a Sales Office, an authorized Distributor or Grayhill. 
Available From Your Local GRAYHILL Distributor 
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HAGSTROM ELECTRONICS 


Interface to Your PC Keyboard Input 


TO KEYBOARD 
INPUT__ 


Mise: 


PC DIN type connectors for quick and easy use * Scan keypads, switches or other contact closures 


MODEL KE24 — MODELLP24 [fF MODEL KE18 


Hagst PER 
Medel REL 


Hagstrom. Electronics & es 
Model. LP24 : 


as 


Sn ieee 
Electronics 


The Ultimate in Flexibility! Small Size, Big Performance! Simple, yet Versatile! 


The KE 24 can handle your | Don't be fooled by it’s size! | The KE18 is a solid performer. 
encoder application. Featuring This encoder offers features | Easy to use, but still powerful 
an RS-232 port and PC = ~~ commonly found on much | — enough to get the job done. 
Keyboard connections, the | larger, and more expensive | Features are jumper selectable. 
KE24 controls not only keypad : units. Available in several 
interfacing, but protocol : different configurations. 
conversions as well. : - . 
: Programmable, up to 12x12 select Repeat, scan size, and 
¢ Programmable, up to 12x12 | matrix : COMPMIEE WPS 
matrix _| ¢ Each input may be configured to a) means Mp rons wart 


¢ Each input may be configured to »| emulate any standard key, or a || © Custom configurations available 
emulate any standard key, or a | — macro. 


macro sequence. ¢ Boot your PC without a Key- 


Very low power consumption / board 


pa DE Or are ago uce! | ¢ 5 pin DIN standard connectors 
¢ LED indicators for Caps, NUM, ‘| — with option for 6 pin Mini DIN 
Scroll Lock e 


KE 24 Protocol Conversion RE Encoder IC 


“| KE Encoder IC 
INPUT FROM | OUTPUT TO g 


Single Chip Encoders 
Need to incorporate the encoder 
| : function in your own circuit? 

| We offer both a 40 pin DIP and 20 pin DIP encoder IC. These devices 
| require minimal support circuitry and include schematics and all information 
| needed to integrate them into your own design. 


Keypads/Switches | PC Keyboard Input 
RS-232 Port PC Keyboard Input 
Keypads/Switches | RS-232 Port 
PC Keyboard RS-232 Port 


Custom Designs 
_| When you require something special, we can help! Let us quote a custom 
“| design. We provid for your s 


SERIO IPI OPIS 
Se eaaieecoe 


ELECTRONICS Phone (607) 786-7523 © Fax (607) 786-5190 
www.hagstromelectronics. com Toll Free (888) G90-9080 
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Diameter at 
20°C salle 


1 1.68 

10.40 
9.266 
8.252 


7.348 
6.543 
5.827 
5.189 
4.620 


4.115 
3.665 
3.264 
2.906 
2.588 


2.304 
2.05 
1.83 
1.63 
1.45 


1.29 
1.150 
1.02 
0.912 
0.813 


0.724 
0.643 
0.574 
0.511 
0.455 


0.404 
0.361 
0.320 | 
0.287 
0.254 


0.226 
0.203 

0.180 
0.160 

0.142 


0.127 
0.114 
0.102 
0.0889 
0.0787 


0.0711 
0.0635 
0.0559 
0.0508 
0.0457 


0.0406 
0.0356 
0.0305 
0.0279 


0.0254 


th Area at 20°C (68°F) 
Size, Ib/1,000 ft. Ib/mile kg/km 
AWG > 


166,200 
131,800 
104,500 

82,891 


85,730 
52,120 
41,330 
32,780 
25,990 


20,610 
16,350 
12,970 
10,280 

8,155 


6,460 
5,130 
4,070 
3,230 
2,560 


2,030 
1,610 
1,280 
1,010 
804.0 


638.0 
503.0 
401.0 
317.0 
252.0 


199.0 
158.0 
125 
100.0 
78.50 


62.20 
50.30 
39.60 
31.20 
24.60 


19.60 
15.90 
12.60 
9.62 
7.55 


6.16 
4.91 
3.80 
3.14 
2.54 


2.01 
1.54 
1.13 
0.950 


0.785 — 


Weight at 20°C (68°F), 
bare copper wire 


211,600 107.2 640.5 
167,800 85.01 
133,100 67.43 


105,600 
83,690 


53.49 
42.41 


66,360 33.62 
52,620 26.67 
41,740 21.15 


16.77 
13.30 


33,090 
26,240 


20,820 10.55 
16,510 8.367 
13,090 6.631 


5.261 
4.17 


10,380 
8,230 


6,530 3.310 
5,180 2.63 
4,110 2.08 


3,260 
2,580 


1.650 
1.31. 


6.21 9.24 


2,050 1.040 
~ 1,620 0.823 4.92 7.32 
1,290 0.653 3.90 5.81 
1,020 0.519 3.10 4.61 


812.0 0.412 2.46 


3.66 


640.0 0.324 1.94 2.88 
511.0 0.259 1.55 2.30 
404.0 0.205 1.22 1.82 
320.0 0.162 0.970 1.44 


253.0 0.128 0.765 1.14 


202.0 0.102 0.610 0.908 
159.0 0.0804 0.481 0.715 
128.0 0.0647 0.387 0.575 

100.0 0.0507 0.303 0.450 


79.2 0.0401 0.240 0.357 


64.0 0.0324 0.194 0.288 
50.40 0.0255 0.153 0.227 
39.7 0.0201 0.120 0.179: 
31.4 0.0159 0.0940 0.141 


0.0757 


25.00 0.0127 0.113 


20.20 0.0103» 0.0613 0.0912 
16.0 0.0081 1 0.0484 0.0721 
12.2 0.00621 0.0371 0.0552 

9.61 0.00487 - 0.0291 0.0433 


7.84 0.00397 0.0237 0.0353 


6.25 — 0.00317 0.0189 0.0282 
4.84 0.00245 0.0147 0.0218 
4.00 0.00203 0.0121 0.0180 
3.24 0.00164 0.0098 1 0.0146 


0.00130 ‘0.00775 0.0115 


1.96 


0.000993 0.00593 0.00883 

1.44 0.000730 0.00436 0.00649 
1.21 0.000613 0.00366 0.00545 

— 1.00 0.000507 0.00303 0.00450 
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hallmark 


technologies, inc. 


MEMBRANE SWITCHES 


- custom designed 
environmentally sealed 


polycarbonate/polyester construction 
tactile/non-tactile response 


embedded LED's available 
EMI/RFI shielding also available 


me ee nme ee creme ames nmr meee swe See merne mts restos, tees eens ms creme een es ress eteis erent, heise resents reesei msn fas rims mre nis isfy Ahn ity SOs nse hemes GROUT nts Snr ts mn, Iori mmes, ome mun OOD mms, taney Manet memes ne memes ees wes tse mitt my teeytune 


SURFACE MOUNT TECHNOLOGY 


- low profile package 

¢ enhanced viewing angle 

¢ eliminate need for PCB 

¢ tactile/non-tactile 

¢ environmentally sealed 

e standard LED colors available 


ESD/EMI/RFI SHIELDING 


¢ custom designed 

screen printed 

die cut shielding 

with or without adhesive 
48 hour delivery 


VARIABLE DATA PANELS 


« custom designed 

¢ interchangeable key designations 

¢ interchangeable switch identification 
* membrane or PCB switch technology 


hallmark technologies, inc. 1717 East Lincoln Ave. « Mount Dora, FL 32757 
USA (800) 874-9063 « Florida (352) 383-8142 ¢ Fax (352) 383-8146 © Website: http://members.aol.com/hnameplate © E-Mail:hnameplate@aol.com 
Technical Information Call 


1 (800) 874-9063 
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hallmark 


technologies, inc. 


GRAPHIC PANEL OVERLAYS 


¢ custom designed 

pre-hardcoated materials 
polycarbonate/polyester construction 
high durability 

ultraviolet and solvent resistant 
in-process inspection 


CONTROL PANEL ASSEMBLIES 


face and sub panel material 
custom designed 

fully tested turnkey package 
reduced assembly cards 
EMI/RFI available 


24 hour service available 
no quantity too small or too large 
custom designed _ 
UL/CSA recognized materials 
ACS computer color matching 
electronic file service 
aluminum/polycarbonate/polyester 
polyvinyl materials available 
© close tolerance multi color 
screenprinting, metal photo, 
UV hardcoating 
© Serialization and write-on coatings 
available | 


ISO 9000 bound 


hallmark technologies, inc. 1717 East Lincoln Ave. « Mount Dora, FL 32757 


USA (800) 874-9063 « Florida (352) 383-8142 « Fax (352) 383-8146 © Website: http://members.aol.com/hnameplate ¢ E-Mail:hnameplate@aol.com 
Technical Information Call 


1 (800) 874-9063 
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HUNTER _.._~——SsSsSséSKeypaas: i Connectors 
COMPONENTS = —sC": LCDs & Modules 


A DIVISION OF E.C. HUNTER, INC. 


. * integral light pipes nash tehod esate tene Cred aaslieeal rasta ——— | ea Fast turn-around 
‘+ illuminated keytops | | on tooling & prototypes 
¢ custom colors, sizes, shapes : | 


-e dual durometer 
© hybrid keyboards © 
* complete front panel assemblies 


i 


HUNTER Membrane Keypads 


¢ custom-designed to your specifications 
© keyboard only — - 

* complete front panel with display 
*colors ® embossing 

e integral LED indicators | 
¢ tactile feel with polyester or stainless steel domes 


HUNTER Silicone Rubber & 
Heat-Seal Connectors 


e custom & standard products 
e all contact spacings & widths 
* custom-sized to any length & height 
@ non-abrasive, non-corrosive 

¢ lowest cost method of connection 


* custom and standard parts 


* twisted nematic & supertwist 
® display only 

* complete modules 

e with or without backlight 


LLL 


mi Complete Design Assistance 


@ Over 20 Years Experience in Design and Manufacture 


HUNTER COMPONENTS 24800 CHAGRIN BLVD., SUITE 101, CLEVELAND, OHIO 44122 ll FAX 216-831-1463 @ TEL 216-831-1464 
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CO 
Minneapolis, MN 55428 


(612) 536-1007 * Fax: (612) 536-0713 


INNO-FLEX CORPORATION E-Mail: icoro@pclink.com 


4929 Boone Avenue North 


The right touch 
FOR ELECTRONIC CONTROLS 


Quality with Service 


Touch panel membrane switches 

Tactile response membrane switches 

Membrane switch assemblies utilizing injection molded, 
compression molded, metal stamped, powder painted and screen 
printed metal formed parts 

Value added membrane switch component applications including 
connectors, LED’s, rubber keypads, resistive circuits, and backers 
Screen printed plastic decorative overlays and faceplates 

Screen printed plastic decorative trim and labels | 
Custom in house materials fabrication and adhesive coating 


UUY 


fy 


C'Or z 4929 Boone Avenue North « Minneapolis, MN 55428 
* (612) 536-1007 * Fax: (612) 536-0713 * E-Mail: icorp@pclink.com 


INNO-FLEX CORPORATION 


0 Ba 


* 
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INSTRUMENTS & EQUIPMENT CO. 
IP65 Membrane-Protected Desktop Keyboard 


Tipro membrane-protected keyboards feature high quality mechanical keyswitches protected from water and dust by 

a polyester membrane. The .3mm travel keyswitches are "click effect", supplying the user with a familiar tactile 
feedback right through the protective cover. This feature improves productivity by increasing the speed of data entry (no 
going back and hitting the same key over)and by reducing error. : 


Quality keyswitch design 


Plastic keyswitch covers 


7444.00 {tx 


akeeeeeseaness eo: 


Mousepad 


PRPC r een ern eee teen eee Rt eect tet eeeeee teen eee tea eenc on cme aad 


Keyswitch 


» Process control 
Harsh environments 


Desktop 


Custom overlays K-547 Series 


Ws ad 


ee DERE eet Bebe) See 
eS eee 
e oom fa 1 
EDOM OOMOHoODOL HE a | : 
POOBOOOOOOBOE ph a Goo 
IN@OO CODES ape Sel | 


Included 


PS/2 
with with 
RS232 (DBY) PS/2 


Instruments & Equipment Company Ff GMM id « 7 Mine ars sas tex brastaos 
800-432-1255 | INTERNET: www.iepos.com 
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INSTRUMENTS & EQUIPMENT CO. 
IP65 Membrane-Protected Rack & Panel Mount Keyboards 


Tipro membrane-protected keyboards feature high quality mechanical keyswitches protected from water and dust by 

a polyester membrane. The .3mm travel keyswitches are "click effect", supplying the user with a familiar tactile 
feedback right through the protective cover. This feature improves productivity by increasing the speed of data entry (no 
going back and hitting the same key over)and by reducing error. 


Quality keyswitch design 
Mousepad 


Plastic keyswitch covers 


Keyswitch 


Process control 


» Harsh environments 


» Rack mount 
K-647 Series 


- Panel mount 


- Custom overlays 


© Oho 9H aaaE Gog Bes 
Em] em em em mmm 


7" 


SOnNMOOOnHOOnr 5 Oe. 
E@OC TO DORES AAs OOF 


Included 


PC AT PS/2 
with | with 
RS232 (DBY) PS/2 


a : IP65 for top surface 


300,000 Switchings 


: 19.00" x 7.00" x 0.50" 


Instruments & Equipment Company é 2 ween Dr., Unit #1 Sparta, NJ 07871 
FAX: (973) 579-6665 TEL: (973) 579-0009 
800-432-1 255 oil STERRES vawicescon 
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Front panels 


to use with pride 


Customer “delight” is our primary goal. At Jayco, 
quality starts with a philosophy that places the cus- 
tomer at the center of everything we do. You give 
us purpose. We give you the best we can. Period. 
Everything we do is designed for customer delight. 
From technical assistance, fast quotes and customer 
design reviews, to short lead times and on-time 
deliveries. You tell us what you need, and we 
adapt to meet your needs. 

Through open and honest communications, we 


form close ties with customers who want long-term 


customer-supplier partnerships. To you we offer 
ethics, integrity, commitment, quality, technology — 
and value for money. And the best control panels 
money can buy. 


See us on the World Wide Web at http://eemonline.com 


w 
se 
% 
er 
% 
e 


Control Panel Assemblies 
For the ultimate in conve- 
nience, a complete panel 
assembly is the right choice. 
We integrate all switch types, 
from membranes to 
mechanicals, all displays, drive 
circuitry, interface electronics, 
knobs, handles and other hard- 
ware. You place one order, for 
one part number, from one 
vendor. We design the 
package, source all compo- 
nents and assemble and test 
for you. A complete turnkey 
solution to a complex prob-. 
lem. All designed, engineered, 
documented and delivered in 
less time than you think. 
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Membrane Switches 
Simply the most dependable 
membrane switches you can 
buy. This is neither luck nor 
magic. Only the best materials; 
engineered for your specific 
application using design for 
manufacturing principles; and 
tight process controls, with no 
short cuts. Everything, designed 
to anticipate and prevent prob- 
lems. The result? A membrane 
switch with the best possible 
price-performance ratio. With 
all the design options you 
could want. You will find ours 
doing justice to high-end 
professional equipment, not 
on toys or games. 


Silicone Rubber Keypads 
An attractive alternative to 
membrane switches when a 
light tactile feedback is 
required. With integral or sepa- 
rate keytops, SRKs give an indi- 
vidual mechanical switch 
appearance without mechanical 
switch drawbacks. They offer 
the benefits of high reliability, 
low cost, design flexibility, 
thermal stability, chemical 
resistance, light weight and 
easy assembly. Low tooling 
costs enable custom keypads to 
be practical even for short runs. 


9150 


Design Options 
Embossing | 
Tactile Feedback 
ESD/EMI Shielding 
Selective Textures 
Embedded LEDs 
Rigid Backplates 
Chemical Resistance 
Backlighting 
Replaceable Legends 
Display Windows 
LCD/LED/VFD 
Displays 

Deadfront Effects 


Water & Dust 
Resistance 


Interface Electronics 
Call for details 


Technical Specifications 


Typical Values 
Current Rating 
Circuit Resistance 
Contact Bounce 


50mA at 30VDC 
Less than 100 Ohms 


Less than 5 Milliseconds (non-tactile) 
Less than 20 Milliseconds (tactile) 


1 Gohm Min at 100VDC 

250VRMS Min 

27 pf Max Between Any Two Traces 
Variable from 30z and up 

-40°C to +80°C 


Greater than 5 Million 
Operations (non-tactile) 


Greater than 1 Million 
Operations (tactile) 


Dupont “Cincher” Offered as Standard 
+/- 0.010" as Standard 
0.010—0.015” 


Insulation Resistance 
Dielectric Strength 
Capacitance 

Actuation Force 
Operating Temperature 
Operational Life 


Termination 
Tolerances 
Emboss Height 


POCO HOO TES OOEEE OSH OEOESO OEE SEHE OSES EESOOHESAOOSOEH OSE ESOSOEESEHEEE 


Jayco Interface Technology, Inc. 
507 W Blueridge Avenue @ Orange, California 92865, USA 
Telephone [714] 974-1701 @ Fax [714] 998-4954 


See us on the web at: www.jaycopanels.com 
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ayco mmi offers advanced 

resistive touch screen technol- 

ogy in both digital and ana- 

log formats. Touch screens 

with high resolution, superior 

clarity, fast response and 
extremely low power consumption. 
They feature unbreakable polycar- 
bonate, or acrylic backers, as well as 
conventional glass backers. And with 
options like scratch resistant hard- 
coating, heat seal tails, and microdot 
spacers, we can design touch screens 
for almost any application and any 
budget. 

Jayco mmi, through the strength 
and technology of the Jayco-Midori 
group, also offers superior mem- 
brane switches, elastomeric keypads 
and other operator interface tech- 
nologies. With multiple facilities in 


USA, Japan, China, Singapore, 


Korea, and Taiwan, we can handle 


any size project. 
Call us for all your touch screen 


or other operator interface needs. 


Top Membrane 


Adhesive Spacer 
Spacer Dots 


Bottom Membrane 


ounting Adhesive 


igid Backer 


nalog screen construction 


Jayco mmi 


507 W. Blueridge Ave. 
Orange, CA 

92865 U.S.A. 

tel: 714.974.1701 

fax: 714.998.4954 


mm 1 


See us on the web at: www.jaycommi.com | 
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ALE —— CUSTOM CONTROL PANELS 


KEY PADS 
CUSTOM KEYBOARD ASSEMBLIES 


LAUBE TECHNOLOGY 


LAUBE TECHNOLOGY maintains a world wide reputation as a 
leader in the design and supply of Custom Control Panel and 
Keyboard Assemblies. Laube engineers will work closely with you 
to create the custom assembly that suits your system require- 
ments. 


It's easy to get started; just send your idea, sketch or specifica- 
tions to us. Beginning with a no charge design consultation, our 
Engineering Department can, at your request, begin presenting 
you with design alternatives. 


You'll be especially pleased with the quick, efficient responses 
and quotations you receive from us, not to mention the prompt 
delivery of prototypes as well as production parts. We can supply 
your Custom Control Panel and Keyboard Assemblies at various 
levels of value added capability. 


Engineering and design 
¢ Electronic data transfer of drawings and engineering files 
¢ Pro-E, AutoCad, CAD design, Adobe Illustrator, Corel Draw 


¢ Quick Turn Prototype services 
¢ Local inventory of ready to ship parts. 


UCT 

Injection molded, stamped or die cast bezels and frames. 

° Durable graphic enhancements on rubber or 
Polyester Keytops. 

¢ Displays: (LCD’s, CRT’s, LED’s or VFD) 

¢ Conductive rubber, polyester membrane & mechanical 
Switching elements. 

¢ Single or multi-layered P.C. Boards. 

¢ Flexible Circuits [= ss 

¢ All necessary components mounted to the PCB or flex circuit. Keyboard Assan 

¢ Cables, connectors, misc hardware. 

¢ EMI/RFI, ESD shielding. 


ITY CONTROL 

9002 Certified ¢ Switch life testing 
¢ Documented process controls »* 100% final testing 
¢ Graphics wear testing 


UCT CAPABILITY 
fouch screens ¢ Back lighting 


¢ TPE materials 


Laube Technology 


550 Via Alondra « Camarillo, CA 93012-8732 
PH: 805 / 388-1050 ¢ Fax: 805 / 388-3433 
E-Mail: info@laube.com -« Visit Our Website at: www.laube.com 
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A FULL SERVICE MEMBRANE SWITCH MANUFACTURER 
FEATURING COMPLETE DESIGN, PROTOTYPING AND PRODUCTION 
OF CUSTOM SWITCHES/KEYBOARDS, PC ENCODERS AND ASSEMBLY SERVICES 


INTRODUCING 
1st KEY SERVICE 
FROM "LOW KEY CORP." 


A comprehensive package that 
translates your prototype design into 
production ready system in less than 
10 days. 

1st KEY SERVICE is more than just 
the proven reliability of membrane 
"switch/keyboard" technology. 1st 
KEY SERVICE is the state-of-the-art 
in producing prototype, brass board, 
or pre-production keyboards, in as lit- 
tle as 2 weeks! With over 25 years of 
combined hands-on design knowl- 
edge and CAD/CAE support, your 
prototype is an investment in quality. 


Think what the advantage of 1st | 


KEY SERVICE can do to eliminate 
the work/time loss and bottlenecks 
created through confusion and the 
world of parading would-be keyboards 
suppliers flooding your lobbies today. 


THE LOW KEY DIFFERENCE 


"Fax us a sketch of your idea. We'll 
help you design it and get it to proto- 
type in five days." 

That's the Low Key difference; a 
way of demonstrating our commit- 
ment to you. Welcome to Low Key, 
your full service membrane switch 
manufacturer featuring complete 
design, prototyping and production of 
custom membrane switches, key- 
boards, elastomeric keypads, PC 
encoders and turnkey assemblies. 
We're committed to bringing you the 
customized product that best suits the 
needs of your application. 

Whether you're designing a switch 
for medical, industrial, or military use, 
we'll work with you to create the most 
reliable, aesthetically pleasing and 
cost effective product possible. 


BACKLIGHTING 


Low Key offers a variety of lighting 
solutions. Whether industrial or mili- 
tary, utilizing either electroluminescent 
panels, plastic fiberoptic or surface 
mount LED's. One of these will pro- 
vide the answer. . 


CUSTOM SWITCHES/ 
KEYPADS/KEYBOARDS 


Low Key membrane products offer 
state-of-the-art materials, unlimited 
design options and operational stabili- 
ty over a wide range of user environ- 
ments. Low Key design options, 
include polyester film, printed circuit 
board and touch films, offering a wide 
range of current, temperature and 
operating conditions. 


GRAPHICALLY 
APPEALING 


Low Key graphics are more than, 
just so much decorative "window 
dressing." Utilizing its years of experi- 
ence, Low Keys graphic arts depart- 
ment has met the most enduring stan- 
dards of excellence developed over 
the widest possible range of photo- 
graphic imaging requirements; And 
end User environments. The graphic 
standards today, are what sells "your 
products" tomorrow. "Low Key" is UL 
recognized and CSA certified. 


KEYBOARDS , KEYPADS, MEMBRANE SWITCHES 5150 


THERE IS NO GREATER PRIORITY AT LOW KEY | 
THAN THE COMMITMENT TO QUALITY & DESIGN EXCELLENCE 


UNIVERSAL MEMBRANE 
SWITCH/KEYBOARD 
ENCODERS 

Low Key offers RS232/PC pro- 
grammable encoders. The LK-145 & 
LK-150 series are software config- 
urable, bi-directional and configurable 
with any contact type switch, key- 


board, keypad with a switching matrix 


up to 12x12=144 keys. 


TURNKEY ASSEMBLY 
SERVICES 


Low Key provides comprehensive 
turnkey design solutions for specific 
membrane switch and keyboard/key- 
pad related applications. One stop 
shopping greatly lessens costly 
delays and multiple source confusion. 


orl 


LOW KEY CORP. 105 MAPLEWOOD AVE. / GLOUCESTER, MA 01930-1195 / (978) 281-0448 FAX (978) 282-0992 / http://www.lowkeycorp.com 
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MEMBRANE SWITCHES 


A Low Key membrane switch con- 
sists of a decorative, silk screened 
graphic overlay combined with con- 
ductive inks on a polyester carrier 
which, when assembled, forms a low 
voltage switching device. 


Low Key membrane keyboards are 
sealed from the environment. This 
protects them from gross chemical 
and atmospheric contamination. 
Having no moving mechanical parts 
to fail, the membrane keyboard is 
highly reliable, cost effective, and 
environmentally efficient. 


OPERATING 
CHARACTERISTICS 
e Operating Voltage 30Vdc 
e Operating Current 20ma Typical 
e Contact Resistance 2-50 Milliohms 
e Circuit Resistance 20-30 Ohms* 
e Life Cycles (MTBF) 5,000,000 
e Activation Forces Ounces 3-12 oz 
e Travel Inches 0.006 Typical 
e Bounce, Milliseconds 20 Typical 
e Operating 

Temperature 0 to 150°F** 

—18 to 65°C** 


Normal range forces can be varied 
to meet your specifications. 


* Depending on size and configuration of 
circuit. 

** Selected lamination materials are avail- 
able for high temperature applications. 


DESIGN OPTIONS 
TO CONSIDER 


A. Transparent lens for LCD display 
(UV-hardcoated—clear glossy) 
Frosted windows for LEDs 
. Membrane switch contact with 
embossed locating ring 
. Die-cut keyways for pushbuttons 
. Electroluminescent lighting 
. Printed gas discharge display 
window (UV-hardcoated—trans- 
parent green) 
G. UV-textured velvet finish 
H. Membrane switch contact flat 
keypad surface 
|. Printed deadfront legend for 
seven segment display, visible 
only when illuminated. A variety 
of colors available 
J. Membrane switch contact with 
embossed keypad and stainless 
steel domes 
K. Aluminum molded on machined 
subplates | 
L. Threaded studs and fasteners 
M. Polycarbonate Face with UV- 
printed hardcoat finish 
N. Embossed surface for decorative 
effect 
Note: See Design Data Sheets for 
specific details on A through N. 


“amo OD 


THERE IS NO GREATER PRIORITY AT LOW KEY 
THAN THE COMMITMENT TO QUALITY & DESIGN EXCELLENCE 


CONSTRUCTION & FINISHING 


DIE CUTTING 


Low Key utilizes laser cut steel rule 
dies. Steel rule die cutting is carried 
out on all components of the key- 
board. Typical tolerance levels of a 
steel rule die is generally +0.010 for 
overall dimensions, and less for die 
cut holes, key ways, cut outs, and 
rounded corners. 


EMBOSSING 


Embossing of the keypad areas on 
membrane switch overlays is offered 
by Low Key, to accent key switch 
areas and to enhance tactile re- 
sponse. Embossed areas can raise 
circular, square, or rectangular keys 
more than 0.030 inches above the 
overlay surface. 


TERMINATIONS 


Low Key membrane keyboards are 
most commonly terminated with Du- 
pont/Berg insulation displacement 
connectors. Common to all flat and 
flexible circuit connectors, the 
clincher assembly mates to 0.025 
inch pins or headers on a 0.100 cen- 
ter to form a complete interconnec- 
tion system. Low Key offers other 


types of interconnect systems in 
varying configurations and geom- 
etry. 


SNAPDOMES 


Low Key metal snap action domes 
provide positive feedback over a 
wide spectrum of operational con- 
ditions. Dome sizes range from 0.50 
inches in diameter and smaller. 
Domes are fabricated from a passi- 
vated stainless steel spring material. 
Electrical contact is made when a 
snap dome is given sufficient finger 
pressure, causing the dome to snap 
over into a flattened shape. This 
forces the dimple to bring the top 
and bottom circuits into contact with 
each other. Snap domes are not in 
intimate contact with the circuit. 


Typical specifications on Low Key 
tactile domes are: 


Operational M.T.B.F. 1.0 million 
Total Travel 0.015 max. 
Pretravel 0.008 
Overtravel Nominal 0.007 
Trip Travel at 

Make Point gm 250 gm +4 
Tactile Range medium 


SURFACE MOUNT L.E.D. 

Provide ideal solutions to shrinking 
board space. Combine size efficient 
surface mounted LED's within your 
switch/keyboard design. Low Key 


| construction techniques provide large 


S.M.D. arrays to no increase assem- 
bly, thickness. Typically, .035" to 
040". 


ELECTROLUMINESCENT 
PANELS 

Durable, offer long life and uniform 
lighting. They are extremely stable 
over a wide range of environmental 
extremes and as little as .017" to the 
switch assembly. Also "NVIS" capa- 
ble. 


FIBEROPTIC 

Plastic optical devices are economi- 
cal and feature long life, "low power", 
a thin profile and are heat and EMI 
free. 


UNIVERSAL MEMBRANE 
SWITCH/KEYBOARD 
ENCODER 

Low Key offers a selection of pro- 
grammable, software configurable 
encoders. These interfaces allow 
communications between matrix 
switches, keypads and keyboards. Up 
to 144 contacts in a maximum matrix 
of 12x12. Output data provides either 
PC or RS232 formats. LCD and LED 
displays are easily multiplex adding 
greater efficiency to packaging and 
operation. 


SHIELDING 


Low Key designs your membrane 
product to assure conformance across 
a broad spectrum of certification 
regimes an directives. Shields are 
integrated into the membrane assem- 
bly, addressing known ESD/RFI or 
EMI phenomenon. Protecting sensi- 
tive display and electronic compo- 
nents, requires a thorough product 
evaluation to determine actual cost 
effective solutions and not short term 
overkill remedies. 


LOW KEY CORP. 105 MAPLEWOOD AVE. / GLOUCESTER, MA 01930-1195 / (978) 281-0448 FAX (978) 282-0992 / http://www.lowkeycorp.com 
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KEYBOARDS ¢ KEYPADS 


HANDHELD TERMINALS ¢ INTEGRATED DISPLAYS 
SPECIALISTS IN RUGGEDIZED KEYBOARD SYSTEMS 


For over 20 years, Luminescent Systems Inc. (LSI) has been a leader in the design 
and manufacture of ruggedized keyboards, keypads and hand-held terminals 
for use in a variety of industrial, aerospace and military applications. LSI offers 
both standard and custom products. 


ULL TRAVEL KEYBOARDS 


¢ Rugged Construction for Harsh Environments 
¢ Industry Standard Interfaces 
- PS/2, AT/XT, SUN Type 5, DEC LK201/401 
¢ Withstand temperature extremes 
¢ Rain/drip-proof 
¢ Shock/Vibration Protection 
¢ EMI/RFI Compatibility 
¢ Integral Trackball Option 
¢ Custom cabling 
¢ Backlighting 
¢ Many versions available from stock 


YPADS 


¢ Rugged Construction for Harsh Environments 
¢ Standard Versions 
-12, 16, 20 and 25 button X-Y matrix 
¢ Waterproof 
¢ Long-life construction. 
¢ EMI Shielding 
¢ Backlighting (LED or electroluminescent) 
¢ Protective Coating for Harsh Chemicals 


ANDHELD TERMINALS AND INTEGRATED DISPLAYS 
¢ Rugged Construction for Harsh Environments 
¢ Integral display (LED or LCD) 

- Heated for cold temperature operation 
¢ Waterproof 
¢ EMI/RFI Compatibility 
¢ Backlighting (Night Vision Compatible) 


e Standard versions available 


Contact LSI to learn how our dedication to ruggedized keyboard systems can 
help you develop your product. If one of our standard products doesn't fit your 
application, we will be happy to develop a custom keyboard to meet your spe- 
cific requirements. | 
LS | 

) Systems Ine. An Astronics Compan 
77 Olean Road, East Aurora, NY 14052-2593 USA ¢ 716-655-0800 « Fax 716-655-0309 « E-Mail sales@lumsys.com 
Europe: Van Kerckhovenstraat 110, Bus 204, 2880 Bornem, Belgium ¢ +32-3-890-4740 © Fax +32-3-890-4744 
Web Site: http://jwww.lumsys.com , 
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GRAPHIC OVERLAYS, MEMBRANE SWIHETCH ES... AND BEYOND 


In today’s business climate, you need far 
more than just a membrane switch. . . 


You need a supplier who begins with 
innovative technologies, rapid prototyp- 
ing and responsive customer and field 
support— and continues with strict 
process controls, flexible just-in-time 
delivery programs and sli reliability. 
Memtron is that supplier. 


0 finish 


So we challenge you to find another 
membrane switch manufacturer who 
provides our breadth of product. . .and 
ISO 9001 capability. 

From start to finish, we are designing 
and building the best switches you can 
find in this directory, or anywhere in 


North America. 


TTECHNOLOGIES INC. 


Callus:  1-888-MEMTRON 
Visit our Web site: —Attp-/hwww.memtron.com 
E-mail us: — sales@memtron.com 


Write us: 530 North Franklin St. 
PO. Box 207 
Frankenmuth, MI 48734-0207 


http://www.memtron.com 
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MEMBRANE SWITCHES AND GRAPHIC OVERLAYS 
_ MetroMark THAT PERFORM AS WELL AS THEY LOOK 


LEADING EDGE INDUSTRIES 


INTEGRATED ELITE™ 
LIGHTING IN A WIDE RANGE 
OF COLORS AND SHAPES 


RIGOROUS TESTING TO MEET 
THE MOST DEMANDING 
SPECIFICATIONS 


EMBOSSING: 
PADS 

RIMS 
GRAPHICS 


CLOSE TOLERANCE 
MANUFACTURING FOR 
PRECISION SWITCHES AND 
DETAILED GRAPHICS 


A BROAD SELECTION OF 
TACTILE FEEDBACK 
OPTIONS, COLORS AND 
TEXTURES 


WWW .METROMARK.COM 
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YOUR SINGLE SOURCE SUPPLIER FOR 
CONSUMER AND OEM APPLICATIONS 


For well over a decade MetroMark has 
supplied high quality membrane 
switches and graphic overlays to OEM 
and consumer product manufacturers 
worldwide. Our years of engineering 
experience plus the latest in materials 
and technologies have earned us a repu- 
tation for quality keypads, face plates 
and overlays that meet the highest stan- 
dards for appearance and reliability. 


TECHNOLOGY AND 
CRAFTSMANSHIP 


We apply the latest technologies to our 
design and manufacturing processes 
with Computer Aided Design (CAD), 
close tolerance screen printing and 


advanced engineering and switch tech- 
nologies. Our Auto-CAD™ based sys- 
tem generates materials with tolerances ~ 


METROMARK MEMBRANE SWITCHES 
UNDERGO RIGOROUS IN-HOUSE 
TESTING TO MEET OR EXCEED THE 
MOST DEMANDING SPECIFICATIONS. 


EEM 1999 


CRAFTSMANSHIP IS STILL THE 
BASIC INGREDIENT OF DESIGN 
AND MANUFACTURING 


of .002”. An ACS digital color system 
guarantees totally accurate color 
matching. And CAM enables us to pro- 
duce high quality soft tool prototypes 
in under 72 hours, without the use of 
costly dies. 


WE ASK THE RIGHT 
QUESTIONS 


We carefully analyze your needs, to 
insure that the materials and process 
chosen will meet your requirements. 
We’ll explore textures, materials, tactile 
feedback choices, and. suggest design 
options to reduce cost, speed manufac- 


ture and improve quality. 


YOUR SINGLE SOURCE 


MetroMark is a single source that can 


combine membrane switches, embossed 


or debossed keypads, graphics and — 


electroluminescent lighting into a single 
product. It’s another way we meet our 
customers’ needs with better compo- 
nent integration plus simplified pur- 
chase and delivery. 


(800) 680-5556 
11574 ENCORE CIRCLE e 


MINNETONKA, 


See us on the World Wide Web at http://eemonline.com 


5150 


MetroMark 


ae ae Ee 
LEADING EDGE INDUSTRIES 


FAX2 (612) 955-5718 
MN 55343-8862 
WWW.METROMARK.COM 
Be1655 
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450-B INDUSTRIAL DRIVE, FORT COLLINS, CO 80524 
fi 7 > TEL: 970-221 2201 ® FAX: 970-484 4078 
, E-Mail: mgrind@webaccess.net M Website: www.mgrind.com 


INDUSTRIES# 
Three Keypads, each available in four price and 


performance specifications! 


@ Four different keypad series, offering price/performance 
levels for all applications. 

@ 4, 12 and 16 key formats in each keypad series. 

@ Fully interchangeable. - each keypad series is dimensionally 
and electrically compatible with the others. 

@ Compatible with STORM Keypad Encoders. 

@ 4 Key 1 Pin Common 12/16 Key Matrix Pin Out 


T SELECTION GUIDE 


118.50 


s) 
a 


=] 
JJ 


93.00 
118.50 


e) 
te oi 
L 


> 
J 


Dimensions apply to 

STORM 1000, 2000, 3000 & 4000 Series. 

All Dimensions in Millimetres (mm). 
Mounting Dimensions Supplied With Product 


MOUNTING AND 
CONNECTION DETAILS 


Panel Cut-out — 
Details for Under 
Panel Mounting 


Panel Cut-out 
Details for Top 


Panel Mounting 


Available from Newark Electronics 1-800-281-4320, ext. 80 
and Digi-Key Corporation 1-800-344-4539 
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WHEN RELIABILITY COUNTS 
MEMBRANE SWITCHES 


MONOPANEL OFFERS MORE ! 


° IN HOUSE PRINTED CIRCUIT BOARD MFG ° EMI/RFI, ESD PROTECTION 
¢ SWITCH ASSEMBLIES © TAMPER RESISTANT PRODUCTS 
® STANDARD OR CUSTOM PRODUCTS ° 12 & 16 POSITION KEYPADS, PROTOTYPE PANELS 
® VARIETY OF TACTILE FEEL °* ELECTRONIC CONTROL PANELS, CIRCUIT DESIGN 
¢ HIGH TEMP PRODUCTS (105° C) OR REFINEMENT OF AN EXISTING DESIGN 
© BACK LIGHTING - LED'S, EL, FIBER OPTIC © CONDUCTIVE RUBBER PADS AND ASSEMBLIES 
THE MONOPANEL DIFFERENCE 
mA QUALITY 


We are known for quality parts that are designed for long-term 
reliability. Our adherence to ISO 9000 quality standards assures 
our customers of Monopanel's commitment to quality. 


of PARTNERSHIP 


Monopanel Technologies, Inc., is a pioneer in membrane 
switch technology, producing quality switches for over 20 
years. During that time, we have developed strong business 
partnerships. Just ask our current customers. 


| INNOVATION 


From flex to added-value, printed circuit-board-based products, 
we are a complete membrane switch business. Innovative 

designs and materials are used to meet your most stringent 
needs. Our in-house printed circuit board capability, and the 
attachment of electronic components and hardware, allow us to 
respond to all your needs. LED's, EL, fiber optics for backlighting, 
embossing, metallic dome, polydomes or patented MonoSwitch for 
tactile feel, sealed construction, high temperature materials and 


MONOSWITCH™ RELIABLE TACTILE FEEL our patented (5,747,757) tamper resistant product - all are within our 


capabilities. Send us your requirements. 


The unique patented (5,523,730) design of the 


MonoSwitch eliminates the uncertainty of mf | 

collapsing metal domes and the temperature COMMITMENT | 

limitation of polydomes. It gives you crisp, We are totally committed to continuous improvement, and to 
reliable tactile feel! being your complete membrane switch supplier. For more 


information about Monopanel Technologies and the services we 
offer, please call or fax your request to us. 


MONOPANEL ™ > Our e-mail is: 
TECHNOLOGIES, INC. sales @monopanel.com 


PHONE: (414) 256-5200 FAX: (414) 256-5252 
1535 SOUTH 101st ST. * WEST ALLIS, WI 53214 - 4008 


Visit us at our Web Site: 
www.monopanel.com 


EEM 1999 See us on the World Wide Web at http://eemonline.com | Be1657 


KEYBOARDS & KEYPADS = 5150 


’ RUGGEDIZED SWITCH PANEL & | 
CUSTOM KEYBOARD DESIGNS 


me a CORPORATE FACILITIES: | | 
Ma ~ La 80. CABOT COURT, HAUPPAUGE, L.|. NY 11788, (516) 435-8300 * FAX: (516) 435-8458 


SE 0725/7 INSTRUMENT CORP A 


RUGGEDIZED KEYBOARD / BALL TRACKER ASSEMBLIES 


INSTALLED IN 
CONSOLES AS 

REMOVABLE > 
ASSEMBLIES FOR 
EASY ACCESS 


OPERATE CONTROL TRAY | | OPERATE CONTROL TRAY 


KEYBOARD TRACKBALL , KEYBOARD TRACKBALL 
MIL—E-—16400 / MIL— E—5400 


BACK LIGHTED 

KEYBOARDS & 

CUSTOM PANEL 
~ DESIGNS 


FEATURING: SNAP ACTION 
BACKLIGHTED 


e ORBITLOW PROFILE | | KEYBOARD OPTICAL 
SNAP ACTION SWITCH ENCODERS,FORCESTICK 
TECHNOLOGY 


FULL TRAVEL 
BACKLIGHTED 
KEYBOARD 


e SWITCHES CAN BE SPLIT 
LEGEND OR TRI SPLIT 


e RUGGED DESIGN 
~ CONSTRUCTION 


e RELEGENDABLE KEYCAPS 
e FULL TRAVEL 


_¢ CUSTOM ENCODING 
RUGGEDIZED | | AIRBORNE 


KEYBOARD/TRACKMARBLE e BACKLIGHTED BACKLIGHTED 


AT, IBM/PS2 COMPATIBLE | INTERGRATED SWITCHPANEL 
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a a a 
OTTO Keypads for Demanding Applications 
a an ge Features | Specifications Certified 
¢ Front panel environmental sealed up to [P67 Mechanical: 
* Custom appearance Total Travel .04 inches nominal 
¢ Choice of operating forces Pretravel .027 inches 
© Crisp tactile feedback Operating Force. 1102. 
¢ Wide variety of styles and configurations Life >1,000,000 Cycles 
| ° Vibration and Shock resistant Electrical: 
a A + Low profile design Operating Voltage 30mV to 100V 
scacditenich $4.0 Dielectric Strength 1,000V rms 
ibaa reamed Switching current 70 mA max. 
¢ Front Panel Mount & Rear Panel Mount styles Insulation Resistance > 10MW 
In today’s equipment, keypads are one of the most important components because they are Contact Resistance 
the physical interface between machine and operator. Therefore, it is essential that the  —Carbon plated PCB 200 W max. 
product be both aesthetically appealing and reliable in operation. Z Series keypads feature © —Optional Gold plated PCB 1 W max. 
a positive but easy to operate tactile action that creates maximum operator confidence. Bounce: 1 msec. typical 
Reliability in hostile environments is also a major advantage. Z Series keypads are sealed Environmental Sealing: IP 65 (IP 67 with proper 
to resist ingress from dust, humidity and rain. Sturdily constructed, these keypads are also ? installation) 
able to withstand high levels of shock and vibration. Operating Temperature: -25°C to 75°C 
Appearance is not only attractive but also the keypad assemblies appear as if they are Storage Temperature:  -45°C to 85°C 


Materials: 
Contact Surfaces 


custom tooled and molded. A wide range of standard colors and legends are available or 
we will customize to your specification. For very tough, vandal-resistant applications we 
can supply keypads with metal keycaps. 


Gold/Carbon Standard 
(Gold/Gold on request) 


Rubber Cover EPDM (Silicon available) 


Available Products PCB FR3/FR4 
aad Base Support Plate Zinc Plated Steel 
2 MU zeeltieal Creu Operating Button ABS or Metal 
of Key's Matrix Mounting Hardware: 
4 xd No Mounting Hardware: 1 Mounting bracket, 2 screws, 
7 2 nuts, 2 washers and 2 spacers. 
8 ox4 Yes Mounting Dimensions: 
12 3x4 Ves Yes See the drawings. Note: The number on the keycaps 
correspond to the numbers on the connection diagram. 
16 4x4 Yes Yes Con nector: . 
20 5nd Yes AMP Type MODU II X-828214-X with Interlock. 
Recommended female connector: AMP Type MODU IV 
|| GonactFacly Cla Fat with Interlock 
a Electrical Circuit: 
& | as | camry [ct hate 


Keypads can be supplied with internal shielding. 
ESD-Protection: 

Keypad can be used as ESD-protected component with 

proper installation. 


.059-> 


Rear Panel Mount: Series Z1 


eieadeerees H 


Fudlo 
=A 


012> 


Series Z] Series Z2 
Series Z1 series Z2 
A C A B C D 

(In.) (In.) (In.) (In.) (In) ~ (In.) 
1x4 869 3.118 1.139 .869 3.388 3.118 
2X4 1.620 3.118 1.889 1.620 3.388 3.118 
3X4 2.370 3.118 2.640 2.3/0 3.388 3.118 
4x4 3.120 3.118 3.388 3.120 3.388 3.118 
5x4 3.871 3.118 4.140 3.870 3.388 3.118 
6x4 4620 3118 4.885 4.621 3.388 3.118 
7X4 5.372 3.118 5.642 5.372 3.388 3.118 
315 9x5 6872 3.790 7.148 6.867 4.130 3.870 


OTTO CONTROLS ° 2 East Main Street, Carpentersville, IL 60110 * Phone: 847-428-7171 * FAX: 847-428-1956  info@otteng.com * www.ottoeng.com 
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A Pisin Vou Cun Tas HEAD OFFICE & FACTORY SAMSUNG ELECTRO-MECHANICS SAMSUNG ELECTRO-MECHANICS GmbH. 
| 314, MAETAN 3DONG, PALDAL-KU, SUWON, AMERICA, INC. SAMSUNG HAUS: 
KYUNGKI-DO, KOREA 442-743 85 TASMAN DRIVE, SAN JOSE, CA, AM KRONBERGER HANG 6, 
TEL: (82-331)210-5804, 6301 95134 U.S.A | 65824 SCHWALBACHITS, GERMANY 
FAX:(82-331)210-5997, 5444 TEL: (1-408)544-5200~9, 5211~5, 5217~8 TEL:(49-6196)66-7700, 7000, 7200 


ELECTRO-MECHANICS FAX:(1-408)544-4967~8 FAX:(49-61 Pee 


Desktop Keyboard | Wireless Keyboard 


Specifications 


Specifications 


¢ IBM PC, Window95 Sompaiibie ¢ Wire / Wire-Less Changeable . 

« Multi-Language Availble ¢ Carrier Frequency : 38.4kHz (RF: 49MHz) 

¢ Comfortable Touch and Feel ¢ Working Distance & Angle: 7 m, +45° (RF: No Limit) 
¢ Highly Reliable Membrane Key Switch ¢ Channel : 16 Ch (RF: 7 Ch) 

¢ Optional Plastic Palm-Rest ¢ Battery Life : Over 3 Months 

¢ Straight Enter Key Available 

¢ Operating Life : Over 20 MIL. -RE 

¢ Key Travel : 3.8mm +£0.5mm 

¢ Operating Force : 55g +10g a titiny, 

« Agency Approved : FCC, UL, CSA, CE, TUV 7 , ‘Sige 


SEM-A17IR / A17RF 


SEM-DC8H USB Keyboard _ 
(High/Middle) 
Specifications 
- 4 Downstream Ports for USB Device Support(HUB) 
aa ¢ Speed : 12Mbps (HUB), 1.5Mbps (HUB-Less) 
7 <a . - PS-2 Mice Supportable (HUB-Less) 
es SEM-DC8L tatheys 
(Low-Cost) 


Wireless IR Compact Keyboard [imi aniti epee eo 
Specifications 
Smart Card Reader Keyboard 


¢ Built-in Trackball 
¢ Carrier Frequency : 38.4kHz & 56kHz (DIP Switch) 


Bdge Ue ttle Be Sige sk ket Ro - Working Distance & Angle : 7m, +45° Specifications 
LAL Ie NUCL eae ¢ Channel : 16 Ch | « Smart Card Reader Keyboard for E-Commerce 
eo Tel: 82-331-210-5804 sae ¢ Battery Life : Over 3 Months (AA x 2, Alkaline) ¢ Card Protocol: 1SO 7816-3 
E-mail : parkij@samsung.co.kr - Key Number : 87 Keys +11 Hot Keys « Powerful Password Security Logic 
eae amen ae eo Ey om « Card Real / Write Life : 100K Times 
¢ Pin : 8 Pins : 
SEM-CIR SEM-A17SC 


- - 


SC | SFD-321S_ 


FEATURES FEATURES 

* Compact 1 inch height size ¢ Double sided, Dual Density 

* 3 Mode storage capacity (unformatted) * 1/2 inch height ultra slim 
2:0/1 .OMB(Factory standard) * Low power consumption 


¢ Industry standard interface compatibility 


1.6/1.0MB - Low acoustic noise 

2.0/1 .6/1.0MB | ¢ Dimensions(W x D x H)(mm) : 96 x 126 x 12.7 
* 250/500KB/sec transfer rate | SIGNAL INTERFACE ASSIGNMENTS 
* 3msec track to track access time , Vs 
¢ Brushless dual-speed DC direct drive motor >| ————GROUND > 


¢ 20,000 hours MTBF(25% of duty cycle) 
¢ Dual read channels 

¢ Low power consumption 

¢ Industry standard interface compatibility 
¢ Low acoustic noise 


DRIVE SELECT 0 , 


‘ DISK CHANGE 
READY ; 
MOTOR ON 
DIRECTION SELECT 
MODE SELECT ae 
TEP ‘ 
WRITE DATA 
Phas * WRITE GATE 
“ea TR 00 Be 
jae : WRITE PROTECT Ea 
ah _READDATA ss |# 
SIDE SELECT ee 
: HIGH DENSITY 
Figure. Signal Interface Assignments “—~ 
(1) Signal Interface Connector : SUMIKO P/N LVIAQ26R000Z or equivalents 
(2) Interface cable : 26pin, 1mm pitch, 0.35t 


(3) Safety Approvals : UL, CSA, TUR CE 
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Sif Staniraft inc. 


CUSTOM MEMBRANE SWITCHES 


e PERSONAL DESIGN ASSISTANCE e LASER-CUT PROTOTYPES 
e COLOR CHECKPRINTS WITHIN 5 DAYS e NO JOB TOO SMALL. . . WE GROW WITH YOU. 
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sINC 


E 
4984 


SAMPLE CONSTRUCTION 


Berg or 
Amp Connector 


ne) 
O 
& & 
gS 
> FF 
~ ey 
§ 
ASK US ABOUT: és 
e FIBER OPTIC cD 


OR E.L. BACKLIGHTING 

¢ ESD/EMI SHIELDING 

¢ POLYESTER DOMES 

¢ HARD-COATED MATERIALS 


e RUBBER KEYPADS Not just nates uses: eae Sa 
e EMBOSSING 22 WE ee your inte ‘ 
e MOUNTING PANELS et us earn the privilege to serve you. 


Call us for a free sample switch and design guide. 


Gi Stanhraft inc. 


Phone: 847-676-2222 ¢« Fax: 847-676-2255 
| WWW.STANKRAFT.COM 
5500 West Touhy Avenue, Skokie, Illinois 60077 


CHICAGO, ILLINOIS 
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At TG3 Electronics, we com 
design with fresh, innovatt 
to your requirements. 


TG3 Keyboard Technologies Include: 


m Full-Travel Mechanical Action » 
m Ful-Travel Membrane (FTM®) 
Features and options: 
m Cherry family of keyswitches including the highly 
dependable MX and ML series keyswitches 
TG3 family of keyswitches (formerly Oak FTM®) 
Tactile feedback switches available | 
Qwerty, POS, non-encoded matrix or fully encoded con- 
figurations (reconfigurable layouts are also available) 
Custom enclosures (structural foam, injection 
molded, metal) 
sealable, dust-resistant 
DIN Compatible 
UL/CSA/FCC/EC certification as requested 
EMI/ESD shielding and testing available 
CMOS electrical designs 
Custom software for encoded applications 
PC/XT/AT, PS/2, Macintosh and other industry 
protocols | 
TTL, RS232, RS42e2 and other electrical interfaces 
Custom serial or parallel communication protocols 
and electrical interfaces 
Auto repeat on encoded keyboards 
N key rollover 
Multiple keycode strings 
Reprogrammable keys (All encoded keyboards are 
designed with the Intel-based family of microproces- 
sors 8031, 8051, 8751, 8748, 8749.) 
Keycaps: 
m Full spectrum of standard colors 
m Custom-color matching. 
m Many standard and custom shapes and sizes to 
choose from 


1 m 2-Shot, sublimated, 
engraved, pad printed and 
front skirt legends available 

m Relegendable styles 

m Lens-lighted . +; 4, 


4615 70TH AVENUE, KENOSHA, WI 53144 © TEL 414/652-2626 © FAX 414/652-2121 
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Special-Purpose Keyboards and Terminals 


Sometimes the computer keyboard is more of a barrier than a carrier of input data. Often it intimidates its 
users; sometimes it offers more access to your system than you want it to; but, other times, even with 102 
keys, it doesn't provide the characters or-macro strings that are required to run your application efficiently; 
and sometimes it is just too big, too heavy, too clumsy. We can help...with custom-configured, modular 
keyboards that are economical, adaptable, and readily available. 


Touchstone 2 Keypads 

Model 248, 8 x 8" footprint, 48 keys max. 
Up to 48 full-travel keys with membrane switches and key- 
board port or serial port encoder. These keypads are fully 
configurable within the 6-row x 8-column matrix, and readily 
adaptable to your exact requirements. Two auxiliary ports. 


The Mini-terminal | | [_> 
Model 210, 8 x 8" footprint, 48 keys max. 

A full-featured RS-232 terminal with 2-line x 40 character 
LCD. With optional RAM installed, the Model 210 can perform 
calculations and other intelligent functions. Other features 
include multi-frequency annunciator and menu-driven 


selection of communications options. 


Touchstone 3 Keypads 

Model 324, 5 x 7%" footprint, 24 keys max. 

This compact, lightweight keypad is available in either a PC-compatible keyboard port 
with integrated wedge, or RS-232 version with Windows-compatible drivers. ROM-based 
custom character set can have macros. Custom-printed keycaps or re-legendable keys. 
Conductive rubber switches. 


Model 516, 5 x 6'2" footprint, 16 keys max. 


Model 720, 4 x 6" footprint, 20 keys max. 
Similar to Model 324 above, but smaller. 


6 Rows x 17 Columns in square format art 
Model 617, 7% x 1474" footprint, 102 keys max. 

Ideal for many point-of-sale applications, this keyboard is fully- 
configurable up to a maximum of 102 single-space keys. Choose 
re-legendable, custom-printed or blank keycaps in any color. 


Custom Keyboards are our Specialty. 

Even in very small quantities, we can supply completely custom keyboards 
in painted steel enclosures at very reasonable prices. We can also furnish 
mag-stripe & bar code readers, backlighting, RS-485, flat membrane 
keyboards and more. Just tell us what you need. 


You can count on Touchstone Technology. 

We take care of all the details: Design, tooling, testing, regulatory 
compliance, packaging, labeling, documentation, service and spare parts. 
We'll suggest solutions to your input/operator interface problems or build to 


Ts TOUCHSTONE 


Free Custom Keypad Designer's Kit. 
It's all you need to know about custom keyboards. Best 


TECHNOLOGY INC. 
of all, it shows how you can get them without spending 955 BUFFALO ROAD 
a fortune or waiting for months. Call 800-319-5771. =~ ROCHESTER, NEW YORK 14624 
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For the past 15 years, XCEL has 
successfully offered custom Digitran® 
keyboards for the most demanding 
applications. Our keyboard customers 
buy from us because our keyboards 
are reliable, rugged and can with- 
Stand the solvents, solutions, liquids, 
dust and temperature ranges to which 
their equipment is exposed. We 
specialize in rigorous applications 
such as: 


¢ Point of Sale Terminals 

¢ Industrial Controllers 

¢ Medical Instrumentation 

¢ Telecommunications Systems 
¢ Military Systems 

¢ Intelligent Terminals 

¢ Graphics CAD/CAM Terminals 
¢ Test Instrumentation 


Our microprocessor based, 
intelligent keyboard and application 
specific firmware allows us to 
integrate a multitude of Electrical 
Interface Protocols and Data Input 
Peripherals, including: 


Input Peripherals: 
¢ Mouse, Trackball 
¢ Bar Code Magnetic Stripe Readers 
¢ LCD Displays 


Protocols: 
¢ PS-2, PC-AT & PC-XT 
ASCII & TTL 
¢ RS-232 
RS-422 
¢ RS-423 


KEYBOARDS KEYPADS, MEMBRANE SWITCHES 


Custom Keyboards | 
For Unique or Demanding 
Applications 


Reliable, Extended Life: 

Our full-travel keyboards use our 
patented capacitance key switches 
which have a rated life of 100 million 
cycles. We use double-shot legended 
keycaps and rigid FR4 printed circuit 
boards to provide the component 
reliability required to remain compat- 
ible with our 100 million lifecycle 
capacitance switches. 


Environmentally Qualified: 
We provide keyboards for the widest 
of temperature ranges. All of our full 


9150 


travel, capacitance keyboards include 
our PF-SHIELD: a thermo-plastic film 
that provides environmental protec- 
tion against dust, liquid spills, water 
spray, industrial solvents and most 
laboratory solutions. To maintain the 
professional image of your equipment, 
PF-SHIELD is “hidden” underneath 
your enclosure or front panel, 
eliminating unsightly plastic, rubber or 
membrane keyboard overlays. 


Custom Layouts: 
Call us for your custom requirements. 


‘ ra ‘ f : 


Subsystem Engineering 
& Manufacturing 


XCEL Corporation combines 35 
years experience designing and 
developing data input and display 
devices with our extensive, vertically 
integrated manufacturing capability 
to offer a complete solution: 


XCEL is an international corporation comprised of vertically integrated electronics companies that diexian and 
manufacture standard and custom Input and Display components, peripherals, and fully integrated Input, 


Display & Control Subsystems. 


See our other ads: 
CRT Monitors, Vol. B Sect. 2450 
Digital Switches, Vol. B Sect. 5100 
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XCEL Corporation 


4290 East Brickell St., Ontario, CA 91761 
(909) 391-4321 


FAX: (909) 391-4558 
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Membrane Switches - With a Value-added Assemblies — Xymox 


wide variety of product features and Integrated Membrane Switch Modules (IMSM) 

an experienced design team, Xymox include displays, custom electronics, elas- 
can manufacture the custom switch tomers, membrane switches, printed circuit 
you need. boards and enclosures. 


| Consistently 
meeting or 
exceeding 
customer 
requirements, 


Tactile Feedback Domes - Stainless 
steel or thermoformed polyester domes 


Polyester Flex Circuits — Screen 
printed silver circuits on polyester with 


every hour 


surface mount components provide a cost provide a switch user with tactile feedback. 
effective alternative to circuit boards and Each dome type is rated to 2 million plus 
standard flex circuits. LED layers can also cycles and each can withstand high 

be integrated into a switch package. temperature environments. 


~~ NATIONAL 
| ACCREDITATION 
OF CERTIFICATION 
i BODIES 


Elastomeric Keypads - If you need Stock Switches — With over 100 different 
the look and feel of rubber, Xymox can configurations readily available through a 
meet your needs with a conductive or non- worldwide network of distributors, you can 
conductive elastomer. Shorting toa printed have the switch you need within a matter of 
circuit board or assembled to a polyester days. And with Xymox stock switches, you 
dome switch for highest reliability. have no tooling or artwork costs. 


Xymox Technologies; Inc., 9099 W. Dean Rd., Milwaukee, WI 53224 U.S.A 
1-800-TO XYMOX (869-9669) Fax 414-362-9090 
Visit us on the World Wide Web at http://www.xymoxtech.com 
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GQIUALITY THERMISTOR, INC. 


& TRUE 5-SiDED 
WRAP-AROUND 
END BANDS 


See pages 


B1698-B*1699 


& FULLY PASSIVATED 
CERAMIC ELEMENT 


S LEACH-GUARD 
TERMINATIONS © 


HIGH STABILITY 
THERMISTOR CORE 


& TIN-LEAD © : 
~SOLDERABLE FINISH 


# NICKEL ALLOY | 
DIFFUSION BARRIER 


® HIGH SHEAR 
PRECIOUS METAL 


Other NTC & PTC CONDUCTOR 
Thermistors of _ ie! or ae | 
NEW PRODUCT RELEASES 
www.thermistor.com 


TO220 Power Linear 0805 | High Temp. 


Be1666 — For manufacturers' sales offices, see yellow pages EEM 1999 
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Advanced Sensor Div. 


Glass encapsulated 
thermistors, precision 
interchangeable thermistors, 
surface mount thermistors, 
custom probes and assemblies, 
resistor networks, resistance 
values to 5M Ohm, 

tolerances to +0.05°,C, 

expert design engineering 
assistance available. 


Advanced Thermal 
Products, Inc. B-1674 V V 
Alpha Thermistor B-1677 | Vv V Glass, RTD's 
Ametherm, Inc. B-1678 V V 36 AMP in rush current limiter 


8-32mm diameter 


Best Technology Inc. B-1680 Thermal Converters 
Betatherm Corp. B-1681 V 


Customized Probe Assemblies 


DCC Corp. B-1686 Thermocouple welder, 


Data logger 


Elmwood Sensors, Inc. B-1687 V 
ere Electronics B-1689 V 


| Keystone Thermometrics | Be1690 V V 


Omega Engineering B-1695 V V Dual construction, Emersion 
styles, Surface styles, Full line of 
accessories and instruments 

Quality Thermistor, Inc. B-1698 V V SMD 0402-1206, T0226, MIL, 
QPL, DESC Approved, ISO9001 

. Space qualified 

Raychem Corporation B-1701 V Resettable overcurrent, 

. Circuit Protection 
RTI Electronics Inc. Be1702 | V V 


SELCO Products Company | B+1710 q 
Semitec USA Corp. Bei714 | vg |. J J 
Sensor Scientific, Inc. B-1719 | Vv V V | 1 a ae RTD elements 


Texas Instruments Be1725 Brecsule Transducers 
| Therm -O- Disc / 
Emerson Electric Co. Be1726 V§ Vg 


Therm - O - Disc / 
Midwest Components 


Products Group B-1727 | V§ | V§ V V V§ V Vv V§ V§ 
Thermolyte Corp. Be1731 | Thermoelectric coolers 

Vishay Dale Electronics B-1732 
| Warren G-V B-1733 
YSI Incorporated Be1734 


a 
. 


aia 
E a 


THERMOSTATS 


Elmwood Sensors, Inc. 


Omega Engineering 
Philips Technologies 
en oe 
| Raverom Corporation 
SELCO Products Company 


 Therm-O-Disc / 
Emerson Electric Co. 


Warren G-V B-1733 = 
arren NI I 4 


§ Surface Mount 
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US, SERS. OF 


mistors as well as thermistor probes and assemblies. The company’s products include NTC 
and PTC thermistors which are produced using proprietary state of the art processing tech- 
niques. Customers worldwide use U.S. Sensor thermistors in their most demanding applica- 
tions. 


To assure that U.S. Sensor maintains its competitive position in the market place and contin- 
ues to provide products which exceed its customers specified requirements, the company 
continues to make substantial investments in the most advanced component manufactur- 
ing equipment as well as in research and development of innovative products and manufac- 
turing processes. 


Precision Interchangeable Thermistors 


: oped as, 30 AWG (0.010”) 
U.S. Sensor’s precision inter TINNED COPPER 


ALLOY WIRE 


changeable thermistors are low 
cost, highly accurate, stable 
devices designed specifically for 
temperature sensing, control 
and compensation applications. 
They are particularly suited for 
uses where their precision = 1.5” NOM 
interchangeability eliminates 
the necessity for costly individ- 
ual circuit calibration. 


| 


PARTNUMBER | PART NUMBER 
(£0.1°C0-70°O) | (0.2°C0-70°C) | 2 @ 25°C 


| _3000_—sé*'/ 
PS502J2 PT502J2. | 5000 ~ =i/| 
| _6000__—i| 


RESISTANCE BETA (°K) | —RESIS-RATIO 
0-50°C 25-125°C 


| OR 


Features 
e Highly accuracy « Epoxy Encapsulated 
e Fast thermal response e High stability 


¢ Low cost ¢ Long life PS602J2 PT602J2 6000 3890 
e Small size « R/TCurve-matched ies ogee 
Options PS103J2 PT103J2 40000 3890 | 293 | 
: | _PS203J2_ | =PT203J2__—-{| 20000 ~~ | 29.3 

¢ Special lead materials and lengths eee pre eee eee 
e Special encapsulants or probe housings PSs03I2 STS03)0 50000 3890 129.3 
PS104R2 PT104R2 100000 4140 


ems - *0.125" maximum diameter over epoxy coating. 
Specifications eure 7 


e Thermal time constant: 1 second max in a well stirred oil bath, 
10 seconds max in still air 

e Dissipation constant: 1 mW/°C . 

¢ Maximum power rating: 30 MW at 25°C derated to 1 MW at 125°C 


Glass Encapsulated Thermistors 


U.S. Sensor’s low cost glass 
encapsulated thermistors are 
manufactured using super sta- Z ” 
ble NTC chips which are hermet- o24w@ UNNED nos 
ically sealed in a glass (DO-35 49” LONG MIN 
diode style) package. The result 

is a device which exhibits excel- Cc? 


lent long term reliability and 

stability even when subjected 0.160” | 

to severe environmental or —+ \ k— 
NUMBER Q @ 25°C TOL +% 


thermal conditions. Their uni- 
form dimensions and axial lead 
: ae configuration makes them 

especially suitable for use with automatic insertion equipment. 
Features | so2rcik {| 5000 | 10 ‘| 


e interchangeability tolerance of +0.1°C or +0.2°C from 0-70°C 

e Operating temperature: -80°C to +150°C 

e Storage and operation temperature for best long term stability: 
PT series = -80° to +120°C, PS series = -80° to +75°C 


GLASS BODY 


R-T BETA (°K) 
CURVE 0-50 °C 
F 


e High temperature capability to 300°C 

e Hermetically sealed glass package « Low cost 

e High stability e High voltage insulation 9203)G1K |. 20000. 
* Tinned CCS lead wires are solderable or weldable 
Options 
e Non-standard resistance values and tolerances 
¢ Point matched at specified temperatures 


e Tape and Reel packaging 


Specifications 504RG1K 500000 4140 
¢ Thermal time constant: 5 seconds (still air) 105RG1K 1000000 4140 
e Thermal time constant: 0.5 seconds (stirred liquid) *Resistance Tolerances of +1%, 2%, and 5% are available upon request. 


¢ Dissipation constant: 2 MW/°C (still air) 


NS SSS a OSS 
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Epoxy Encapsulated Chip Thermistors 


U.S. Sensor’s epoxy encapsulated thermistors are manufactured using the same state of the art manufacturing techniques as those used to 
produce precision interchangeable devices. This results in devices with superior long term reliability characteristics especially suitable for 
temperature measurement, temperature control and temperature compensation applications. 


Features 
e Low Cost ¢ High Stability « Epoxy encapsulated e Small size « Fast thermal response 


Options 
e Special lead materials and lengths « Special encapsulants or probe housings 
e Non-standard resistance values and tolerances « Point matched at specified temperatures 


Specifications 

e Thermal time constant: 0.1 second in water, 
4.0 second in still air 

e Dissipation constant : 7MW/°C 


PART RESISTANCE | “RESISTANCE BETA (K) | MAX OPERATING 
NUMBER Q @ 25°C TOL +% 0-50°C 


MB103J2K 10000 
MB153J2K 15000 
MB203J2K 20000 
MB303J2K 30000 
MB503J2K 50000 
MB104R2K | 100000 


*Resistance Tolerances of +1%, 2%, 5% and 20% Are Available Upon Request 


34 AWG TEFLON INSULATED 7 EPOXY COATING 


Specifications "LC" SERIES 
e Thermal time constant: 1 second max. in a well stirred 28 AWG (0 01 3/5 
oil bath, 10 seconds max in still air. TINNED COPPER EPOXY COATING 


e Dissipation constant: 1 mMW/°C 

e Max. operating temperature: LC series 150°C, 
KC series 125°C. (R-T Curve “B” devices 
limited to 100°C Max.) 


ALLOY WIRE 


S15" NM. a T 


"KC" SERIES 


KC101B2K LC101B2K 100 


KC102F2K 
KC222J2K 
KC302J2K 


KC502J2K 
KC103G2K 
KC103J2K 
KC203J2K 
KC303J2K 


LC102F2K 
LC222J2K 
LC302J2K 
LC502J2K 
LC103G2K 
LC103J2K 
LC203J2K 
LC303J2K 


1000 
2252 
3000 
5000 
10000 
10000 
20000 
30000 


0.250” 
NOM 


INSULATED WIRE 


EPOXY COATING 


KC503J2K LC503J2K 50000 
KC104R2K LC104R2K | 100000 


*Resistance Tolerances of +1%, 2%, 5% and 20% 
Are Available Upon Request 


DAevocoucogonwwrwng|s# 


24 AWG (0.020”) 
TINNED COPPER 


EPOXY COATING 


Specifications 


¢ Thermal time constant: ALLOY WIRE 
2 seconds max in a well stirred 
oil bath, 15 seconds max in 0.125” 
still air. MAX 


¢ Dissipation constant : 3 MW/°C 


'—— 1.0" wn ——————F 7 
PART RESISTANCE MAX OPERATING 
e NUMBER Q @ 25°C - TEMP °C 


DC101B2K 100 
DC102F2K 1000 
DC222J2K 2252 
DC302J2K 3000 
DC502J2K 5000 
DC103G2K 10000 
DC103J2K 10000 
DC203J2K 20000 
DC303H2K 30000 
DC303J2K 30000 
DC503J2K 50000 
DC104R2K 100000 


*Resistance Tolerances of +1%, 2%, 5% and 20% Are Available Upon Request 


‘stair aea ncaa  N REE  nA shane antennae ae cabbt ed ean ane eae aN Seanonnenbanten nena NON aR AN oa BRIE LR A nat Noten 
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Surface Mount ENO Banded Chip Thermistors 


U.S. Sensor’'s surface mount 


end-banded thermistor ele- 
ments are designed for use on 
hybrid substrates, integrated 


boards. They have tinned nickel 
barrier metallization which is 
suitable for soldering. Since 
they are manufactured using 

* ~ the most advanced equipment 
and technology available, their dimensional parameters are 
extremely uniform making the devices especially suitable for use 
with automatic handling and placement equipment. 


Features 

e Surface mountable « Small size 

e Low cost « Rated to 150°C operating temperature 
Options 

e Non-standard resistance values and tolerances 

e Special electrode materials « Special dimensions 

e Tape and reel packaging 

Specifications 

e Thermal time constant: 10 seconds max. 

¢ Dissipation constant: 1 mW/°C 


Surface Ot “Melf” Style Thermistors 


U.S. Sensor’s NTC “MELF” glass 
encapsulated surface mount 
thermistors are manufactured 
using super stable NTC chips 
which are hermetically sealed in 
a glass package. The result is an 
extremely reliable surface 
mount package which is capable 
of withstanding the most 
severe environmental condi- 
tions. Tape and reeling for use 
with automatic insertion equip- 
ment is available. 


Features 

e Surface mountable « Hermetically sealed glass package e Low cost 

e High stability « Rated to 220°C operating temperature 

Options 

e Non-standard resistance values and tolerances 

e Point matched at specified temperatures * Tape and reel packaging 


EEaCIess ale Thermistors 


U.S. Sensor’s leadless chip ther- 
mistor elements are designed 
for use on hybrid substrates, 
integrated circuits or printed 
circuit boards. They have silver 
metallization on their top and 
bottom which is suitable for 
various contact techniques 
including wire bond, epoxy or 
solder. Since they are manufac- 
tured using the most advanced equipment and technology avail- 
able, their dimensional parameters are extremely uniform, making 
the devices especially suitable for use with automatic handling and 
placement equipment. 


Features 

e Surface mountable e Small size 

e Very low profile « Low cost 

e Rapid response time e Rated to 150°C 


Options 

e Non-standard resistance values and tolerances 
e Special electrode materials (silver or gold) 

e Special dimensions 

e Tape and reel Packaging 


” 0.120” 
circuits or printed circuit Wk hay k- 0.0107 


SIS SS SC TS LS SS Sse 


UfG, SEHEZE.. 


"NW" SERIES - "NR" SERIES 
1206 PACKAGE 0805 PACKAGE 
“1 0.079” 
Wh tiax b-20.008" 
a. Sen fa a 
0.060” +0.010” 0.049” +0.008” 
—*. 
TINNED 
0.008” »L TINNED 
= iN Anica m ane NICKEL BARRIER 
TERMINATIONS TERMINATIONS 


PART NUMBER PART NUMBER RESISTANCE | “RESISTANCE BETA (K) 
“NW SERIES” “NR SERIES” Q @ 25°C TOL +% 0-50°C 


NW102B1K NR102B1K 1000 B 
NW502F1K NRSO2F1K 5000 F 
NW103F1K NR103F1K 10000 F 
NW203F1K NR203F1K 20000 F 
NW253J1K NR253J1K 25000 J 
NW303J1K NR303J1K 30000 J 
NW503J1K NR503J1K 50000 J 
NW753J1K NR753J1K 75000 J 
NW104J1K NR104J1K 100000 J 


*Resistance Tolerances of 5% and 20% Are Available Upon Request. 


0.140” — 
+0.010” 


TINNED DUMET 
CONTACT TABS 


GLASS BODY 
| boars” 


+0.004” 


: Specifications 


e Thermal time constant: 8 seconds max. 
e Dissipation constant: 2 MW/°C 


PART RESISTANCE | “RESISTANCE BETA (°K) 
NUMBER Q @ 25°C TOL +% 0-50°C 


SM103J1K 
SM153J1K 
SM203J1K 
SM253J1K 
SM303J1K 
SM403J1K 
SM503J1K 
*Other Resistance Tolerances Available Upon Request. 


— “ — | om’ wal 


MAX OPERATING 
TEMP °C 


DIM 
We 
Specifications 
¢ Thermal time constant: 
2 seconds max | 
¢ Dissipation constant: SILVER METALLIZATION 
41mw/°C TOP AND BOTTOM 


PART RESISTANCE | “RESISTANCE | R-T | BETA(K) | NOMINAL DIMENSIONS “INCHES” 
NUMBER | 02@25°C | TOL+% CURVE | 0-50°C DIM “LY | DIM“W" | DIM ‘T” 


BC101B1K 
BCS01F1K 
BC102F1K 
BC222J1K 


BC302J1K 
BC502J1K 
BC103J1K 
BC203J1K 
BC303J1K 
BC503J1K 


Ce ae Oe GE SE sO | 


*Resistance Tolerances of 5% ang 20% Are Available upon Request. 


INAS ae eee teeta ceet eb RO eect 
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U.S. Sensor’s Silicon positive temperature 
coefficient (PTC) thermistors are hermet- 
ically sealed in the same exceptionally 
reliable D0O-35 glass package as U.S. 
Sensor's line of glass encapsulated NTC 
_ thermistors. Due to their low cost and 
nearly linear resistance-temperature 
relationship, these devices are especially 
useful for temperature compensation, 
measurement and control. They are avail- 
able in various resistance values and tol- 
erances and are supplied either bulk packaged or taped 
and reeled. 
Features 


e Nearly Linear R/T Characteristics « Low Cost « High Stability 
e Fast Thermal Response « Hermetically Sealed Package 
Options 

e Non-Standard Resistance Values « Non-Standard Tolerances 
e Point Matched at Specific Temperatures 

e Tape and Reel Packaging « Probe Mounted Versions 


Silicon PTC Thermistors 


inrush Current Limiting Power Thermistors 


se U.S. Sensor’s inrush current lim- 
: . iting power thermistors are 
specially formulated and 
processed NTC thermistors suit- 
able for suppressing high inrush 
currents in switching power 
supplies and other applications 
where the high initial starting 

ee ia currents are undesirable. Their 
unique design enables them to handle extremely high current and 
voltage levels. In a typical power supply application, the device is 
used in series with the filter capacitors. Upon application of the ini- 
tial voltage, the device, due to it’s relatively high resistance, limits 
the current flow to an acceptable level until the capacitors are 
charged. Thereafter, the device decreases in resistance substantial- 
ly to a level where the voltage drop across it is negligible. 


PROTECTIVE COATING DIM 
i 1.0” MIN -= : 


DIM “D” 


TINNED SOLDERABLE WIRE 


Resistance Temperature Chart 


0.02980 


0.02370 


UG, SETESGE.. 


0.020” +0.001” DIA. 
24 AWG, TINNED CCS 
1.0” LONG MIN 


Cc? 


GLASS BODY 


&—— 0.075” MAX (0) 
—4 0.160” -— | 


eee MAX 
Specifications 
© +0.7%/°C positive temperature coefficient 
e Thermal Time Constant: 8 Seconds Max. (Still Air) 
e Thermal Time Constant: 0.4 Seconds Max. (Flowing Fluid) 
e Dissipation Constant: 2 mW/ C Nom 
e Maximum operating temperature 150°C 


PART “RESISTANCE 
NUMBER @25°C (02) 


“RESISTANCE 
TOL + % 
10 


501GS3K 

821GS3K 10 
102GS3K 10 
202GS3K 10 


302GS3K 10 


*Other Resistance Values Available Upon Request 


Specification Table 


Ro MAX 
PART RESISTANCE | STEADY DIM “D" DIM “T” 
NUMBER @25°C STATE @ MAX MAX OVER MAX OVER 


20% 
(OHMS) 


CURRENT | CURRENT (2 
(AMPS) 


COATING COATING 


ST2RO18B 
ST2R503B 
ST2R507B 
ST2R509B 
ST2R510B 
ST2R515B 
ST5RO02B 
ST5ROO5B 
ST5RO07B 
ST7ROO4B 
$T10003B 
ST10005B 
$T10006B 
$T20002B 
$T40002B 


NON ® UW BNI OTN 


0.01861 0.01344 


ESS SSS SSS a Se SL SC SS OSS Se OS Td 
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U.S. Sensor Corp. manufactures an extensive line of thermistor probe 
assemblies to meet the most demanding environmental applications. 
The styles illustrated here represent only a portion of what we have 
available. U.S. Sensor’s expert application engineering department can 
assist in designing a probe assembly to best suit your needs. 


Dimensions “L1", “L2” and “D’ are user selectable. In most cases, the probe 
housings are available with various probe materials and lengths as well as 
with a wide selection of lead wire materials and terminations. The electrical 
characteristics of the thermistor element and the accuracy is dependent 
upon the requirements of the application. 


MMOR{XSME Flag Terminal Probe 


0.600” San” 
| 19" NOM | iE ke a Ne oH x 
—t! 
mo] fae 0.250" , ae 0.318” 
| NOM 0.200” NOM THERMISTOR POTTED NOM ; 
NOM IN BARREL OF FLAG 0.725 
THERMISTOR TERMINAL | 
ra oF oar pe 
VINYL CUP | NOM 
waite Flange Mountable Stainless Steel Probe AKEYZAE Ring Lug Housing 
_ THERMISTOR POTTED 
; 2 #6 SCREW. 
le “9 ol Ie seek MTG. HOLES IN BARREL OF #6 STUD SIZE 
0.250” 
RELIEF STAINLESS STEEL | —~| keno NN 
= a ‘ 
—= — ———_ 0.281” NOM 
— -— SOR Aeonncanevesseree: 
40.087 0.125 
“13" ” 
THERMISTOR POTTED: L Do eS 
NEAR TIP 
WMEXYAR Epoxy Dipped Zip Cord Probe MPLS Polyimide Tube Housing 


EPOXY COATED | 0.017” 
TIP 


24 AWG, PVC INSULATED «98 0.150” iH 
0.250” ZIP CORD -—_——————— MAX 
| NOM 
0.150” fle) 0.250” 
os ue | Ri T fe 


oe 38 AWG, BIFILAR 
Lo ee SOLID NIGKEL, 2 CONDUCTOR = ENCAPSULATED IN 


BS SS SS SaaS Saeed 
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U_G, FEWESCR.. 


Thermistor Probe Assemblies 


MECC Aluminum Housing Probe 


MEME Epoxy Housing Probe 


50 ” 
sooo” —e| -—— sO 


f 
0.200” 
+0,010” 
qT 


0.188” ae f®0.250 


THERMISTOR ELEMENT ee NOM 
IIDIZED ALUMINUM —THERMISTOR ELEMENT 
HOUSING POTTED NEAR TIP OF 
EPOXY CUP. 
AMEYARE Fast Response Micro-Probe MESte¥A Aluminum Hex Housing 


THERMISTOR POTTED IN 


me sak : WELL OF ALUMINUM 
t-—___—_ * aT ee 0.177" —4 1 0.037 HEX HOUSING 


. 0.250” - 
, 0.250 
— EE. 
- bat nan 
0.250” ” ae ag, 2. | 
4 ae 0.097” 0.179” —\0-047 (3 0260 sss SSS 
as = 
| 
2 CONDUCTOR, THERMISTOR fog —————— “2” ip 
|SOMID INSULATION ELEMENT op 
TO BE POTTED NEAR 
TIP. HOUSING 
MATERIAL: 70-30 
BRASS-GOLD PLATED 
MAUL smail viny! Medical Probe : AVE Stainless Steel immersion Probe 


| | THERMISTOR POTTED 
fonpaa———— “12” hen —-0, 340” £01050” —eme| NEAR TIP OF STAINLESS 


| NOR HOUSING 
NOM 
= 0080” MAK (Q) i 
0.250" ; T 
cs CONDUCTOR SOLID. p————_ “12” ————e}oe— 11” — = 
; “se ” 
ZIP CORD, WHITE LABS ATED 
NEAR TIP OF “DY = 1/8" (0.125" ) 
VINYL PROBE 3/16” (0.1875” ) 
3 1/4” (0.250” ) 
WAU Shrink sleeve probe WAKYAE Threaded Stainless Steel Immersion Probe 
: 
- 0.625” 
, ‘Le’ kid Sula Ly 
a 0.950” 
a a ae te 
SSE © ~ hs he 
om] m0 250” FT jap i ae 1/8-27 NPT 
me SHRINK 


SLEEVE ° NOTE: OTHER THREAD SIZES AS WELL AS OTHER 
4 PROBE DIAMETERS ARE AVAILABLE. 
PLEASE CONTACT U.S. SENOR’S 
APPLICATION ENGINEERING DEPARTMENT. 


SeSeseentnteledeete aa a a i LSS eee aera earee ata e see ee eee ete tate o tote ece teat ecete eee een oeaezsesaeeeatatatetatatatatatee Patat etcetera otebatetetelsteetstetstetetetstetetststetstatstst stat tstetsts se sSeteShooecotociebeeatszeheesetesetatebettetecaSthalaethsnselntanteooe 
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ADVANCED THERMAL PRODUCTS, INC. 
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Features: 

e No thermostat needed 
Virtually unlimited life 
No moving parts to wear 
Very low cost 

No electrical noise 
Efficient 


REGULATING HEATERS 


Positive Temperature Coefficient 
thermistors are truly remarkable for their 
ability to function as self-regulating heat- 
ing elements. They can operate at a 
nearly constant temperature over a 
broad range of voltage and dissipation 
conditions. PTC heaters can be manu- 


Standard Disc PTC Heaters 


Switch T ATP Type# 
Temp. 
cae eee ee 
50 


CC) { (Volts) | (in) | (in.)_ [(Ohms)| 


30 .500 P5005B050Z900H 
90 30 .500 P5005B090Z900H 
135 30 500 |]. P5005B135Z900H 


500 | . P5005B170Z900H 
P§008E070Z172H 
P5008E120Z172H 
P5008E150Z172H 
P5008E190Z172H 


factured in many different configura- 
tions. These include discs, rectangles, 
squares, cylinders, and various shapes 
with holes to increase surface area. 
Multiple PTCs can be used in parallel to 
provide constant heating over a larger 
area. 


Standard Rectangular PTC Heaters 


Switch |Vmax| L T ATPT 
Peo. i, ee. 


CC) [(vottsy| (in) | (in) | (in) [ohms 
50 30 |. ‘ : 16 PR425B0502161H 
90 16 PR425B0902161H 
PR425B135Z161H 


PR425B170Z161H 
PR428E0702302H 
PR428E120Z302H 
PR428E 150Z302H 
PR428E1902302H 


Typical Applications: 
¢ Curling iron 

e Hair dryer 

¢ Hot melt glue gun 

¢ Food warmer 


Rectangular 
Heater 


Plug-in aroma heater Disc Heater D | t 
Plug-in insecticide — >| f- 
Wax motor 
TCXO heater 


Heat tracing tape 
Diesel fuel heater 


wet re 


iL 


—Other Disc and Rectangular sizes available upon request 


Liquid Crystal display 
Automotive chokes 


¢ UL RECOGNIZED PTC HEATERS AND OVER-CURRENT PROTECTORS 
¢ UL CATEGORY XGPU2 —THERMISTOR TYPE DEVICES | 
e FILE #E 157106 (M) © CONTACT FACTORY FOR UL MODEL MEMBERS 


Minimum Diameter 
Maximum neces Must cieat Dissipation Maximum 
loltage c apac onstan iameter 
. (+20%) Current exes 
Rial we 


Maximum 
No Switch 
Current 
} vote) | | campo) | camps) [atesc| Wat | cny fom fof 
1.58 0.57 015 .650 .032 | 20 | P6004A120X080F 
636 8:35 Ott 880, 638 an P4504A120X150F 
0.82 0.25 010 ‘450 020 | 24 | P4004A120X200F 
0. 015 ; 032 | 20 | P6006C120X500F 
: : 010 ; 020:| 24 | P4006C120X101F 
: : 008 : 020 | 24 | P3006C120K201F 
1 
P55 


8 
Ae) 
5 
0 


Sec 


Features: 
¢ Fast Switching 


032 | 20 |P6010D120X700F 


¢ No Contacts 


¢ No Electrical Noise ¢ Automatic 
+ Virtually Unlimited Life Operation $8 1.885 | 24 | Bagiseiaaasie 
¢ Self Resetting e Efficient 


—_ 

of 
Pot) 
oo 
oo 


9 012 -400 22 |P3520F120X501F 


Notes: 1. Maximum Voltage listed as DC or 60 Hz. AC.2. Maximum No Switch Current (Ins) is 
the maximum current that the PTC can pass without switching into its high resistance state. 3. 
Minimum Must Switch Current (lms) is the minimum current that is necessary to switch the PTC 
into its high resistance state. 4. Ins is calculated at the maximum ambient temperature, while Ims 
is determined at the minimum ambient temperature. For ATP standard products, Tamin is O°C 
and Tamax is 50°C. 


Typical Applications: 

¢ Telephone Line Fault Protection 
¢ Transformer Protection 

¢ FHP Motor Protection 

e Transistor Protection 

¢ Speaker Protection 
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THERMISTORS 


ADVANCED THERMAL PRODUCTS, INC. 


Temperature Sensing Probes and Assemblies Using: 

© Glass Encapsulated NTC Thermistors ¢ National Semiconductor LM34/LM35 Temp. Sensors 
° Epoxy Coated Chip NTC Thermistors ¢ Analog Devices AD590/AD592 Temperature Sensors 
© Disc NTC Thermistors ¢ Silicon PTC Thermistors and Ceramic PTC Thermistors 


GENERAL PURPOSE PROBES 


TPE | A | B | 
Bri | 23t" |1.25" 


Closed End 
Nickel-Plated 
Brass 

Tube 


Square 
Aluminum 
Block 


Glass Encapsulated 
NTC Thermistor 


Teflon Strain 
Relief 


Closed End 
Copper 


Tube a“ ‘ _ 
= Fiberglass 


Insulated Leads 


Heat OHO 
Sleeve 


Heat Shrinkable Sleeve 


Molded 
Plastic 
Shell 


Gas/Air 
Flow 
Sensor 


[TYPE| A | Bi 
| AVI | .250° | 10-32 UNC 
1/4"-28 UNC 


Hex 
Aluminum 
Surface 
Sensor 


Clamp-On 
Copper : 
Tub - 

it ae ate PVC Jacketed Cable ”” 


1/2" tube) 


ee 


7/32" Radius 


3 Places 


AWG#24 
Insulated 
Leads 


AWG#24 
Solid Condr. 
Kynar Insulated 


Closed End Open End 
Ring ee Ring 
Terminal = ™ ry f). | Terminal = ™ 5 sane 


IMMERSION PROBES 


3/4" ‘ 
Brass — Hex Plastic 


: Z Connector 
Housing with 5 
Integral 
Connector 


Flange 
Mount 
Stainless 
Steel 

Tube 


Stainless 
Steel Hex 
Head Pipe 
Plug with 
Closed End 


Closed End 
Stainless 
Steel Tube - 
Straight 


Pupdeeeices | D 
a a | i n Tube 
cae Sea haley’ Sx4 | 156" | 0.5" to 9.0" ote" 
SX5 | .187" | 0. 
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1999 IC MASTER 
CATALOG 
The industry's leading integrated circuit 


_ database in print. In three easy-to-use 
: volumes you can: 


* Review current IC product 
information. 

* Identify second-sources. 

* Locate manufacturers with 
sales offices and distributors. 


: The all new 1999 IC MASTER catalog lists over 100,000 current 
ICs by function and device number. To make your search for 
device data is organized in ten Master Selection Guides: 


* Linear 

* Programmable Logic Devices 

* ASIC/Custom 

* Memory 

evelopment Systems * Chip Sets & Multifunction Devices 


n Notes Directory, and the Manufacturers & Distributors Directory. 
jt and package data for over 90,000 devices on the Internet at 


To order your 1999 IC MASTER 
contact your local IC MASTER distributor or Marie Botta at: 


Hearst Business Communications, Inc. 
645 Stewart Avenue, Garden City, NY 11530 
(516) 227-1314 FAX (516) 227-1453 
Credit Card Hotline: 1-800-833-7138 


. STER in the 1999 EEM, and she’ll take $10.00 off the subscription price! 


: TER catalog is published annually in February. 
: on the World Wide Web at http://icmaster.com 


5300 THERMAL COMPONENTS 5300 
ALPHA THERMISTOR \THERMAL MEASUREMENT SOLUTIONS 


Precision Epoxy NTC Thermistors Aipha Thermistor & Assembly, Inc. 


fi Glass Encapsulated NTC Thermistors 7181 Construction Court 

. _& Platinum RTD Elements and Assemblies Ser Bled es Pallonnia: Lat lee 

ALPHA THERMISTOR £} Standard or Custom Engineered Probes Phone: (619) 549.4660 
Thermistors and RTD's Fax: (619) 549.4791 

1 (800) 235.5445 

Website: alphasensor.com 


Call or e-mail our Application Engineering Team 


 edeentancassal ais 


7O SERIES INSULATED LEAD THERMISTOR 


<2. 156 > WG 38 Heavy Isomid _Insulatio 
mane 


Flea ——— 3.00" samen! 


Epoxy filled polyimide tube 


0.075 MAX 
<- 0.180 >| 4 


AWG 24, Copper Clad Steel 


MICRO SERIES THERMISTOR 


Pre 28 Kynar Insulation 


Ae Leads: 30 AWG ‘3 i. aa 30.0"————_——__> 


Mylar aa , 
Teflon Insulated Sleeving Epoxy filled PVC Cup 


35 SERIES GLASS PROBE MEDICAL SERIES PROBE 


35 SERIES GLASS THERMISTOR 


1/8" Brass or Stainless Steel 


oe 


0.20" MAX 0.D. ye Plastic Cup 
ae: 
Le-osor! 8 ft 22 AWG Stranded Copper, 


105°C PVC 
DELRIN CUP PROBE 


Ly /8" NPT Thread 


PIPE PLUG PROBE 


8-32, 10-32 in Brass or Stainless Steel 


me |< 12" __________» 
Z = - 


10-32 UNC 2A Thread 


. 750" a | ac 


SCREW PROSBE RING LUG PROBE 


Stainless Steel Tube 


0.25" : Polyolefin Tube 
Y _,| a |x —1.00" 
aes I 
A 3.00" >| 87. 22 AWS, Stranded Copper 


STAINLESS STEEL TUBE PROBE 


Y |~<~«————. 1.20" —__—__ >| a Polyolefin Tube 


zy : <x 0.5" ql t 
bo2as ee Tube 


12° 24 AWG, 
Stranded Copper,105°C PVC 


COPPER TUBE PROBE 
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AMETHERM — (800) 808-2434 


www.ametherm.com 
Performance You Can Rely On 


Ametherm specializes in producing rugged, dependable Surge electrical current and quickly heat up to a negligible resistance 
Limiters, which are a cost-effective way of limiting the In-Rush after current flows through the Thermistor. Surge Limiters are 

of Current that can damage components in a switching available in standard configurations, with a wide range of resis- 
power supply and other power devices when the equipment tance and current carrying capabilities to fit your needs. They can 
is turned on. — | also be custom designed to meet a variety of resistance, toler- 
Ametherm Surge Limiters present an initial high resistance to ance, size, lead configuration, and custom package specifications. 


SURGE sl 


Prat, [gee [so amex [max [nar | toads 
Number ohms |-aamssy ofa) [em em) [em 


SLO8 SROO3 3.0 0.210 8.0 4 0.032 
SLO8 7ROO02 2.9 0.295 8.0 0.032 
SLO8 10002 10.0 2.9 0.330 8.0 0.032 


SL10 1R506 
SL10 2ROO5 
SL1O 2R505 
SL10 4ROO04 
SL10 10003 
SL10 10004 


RH 


SL12 1hROO8 1.0 8.0 0.040 
SL12 10005 10.0 5.0 0.130 
SL12 12101 120.0 1.0 2.340 


SL15 2R508 
SL15 2R509 
SL15 5ROO7 
SL15 10006 


| SL1S 16004 
SL15 25003 
SL15 22102 


SL22 ORS16 
SL22 1RO20 
SL22 2RO18 
SL22 2R510 
SL22 2R515 
SL22 S5RO12 
SL22 10008 


SL32 ORS30 
SL32 OR536 
SL32 1RO30 
SL32 1RO36 
SL32 2RO23 
SL32 2RO25 
SL32 SROZO 
SL32 10015 


Reliable Service and On-Time Delivery Custom Design 

When we talk about reliability, we mean more than a rugged, Ametherm is able to design and manufacture products for your 
dependable product. We’re also talking about our performance unique applications. We can also offer kinked and custom lead 
as a supplier. configurations. 

The Highest Quality Standards 


Rigorous testing and production control ensure that our products 
perform to specifications. Critical manufacturing processes are 
monitored via statistical process control. Raw materials are pur- 


Ametherm is committed to being flexible and responsive to your 
needs. We offer short lead-times and on-time delivery. We also 
have the ability to provide Just-in-Time deliveries. 


We are high-volume producers, which enables us to offer you chased only from qualified suppliers. Each product design is also 
competitive pricing for our full line of products. tested to verify that it can perform to maximum specifications. 

7 li " " 3111 N. Deer Run Road, Suite 4, Carson City, NV USA 89701 
Reliability Delivered On Time + 02-884-2434 « Fax: 702-884-0670 ‘ 
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AMETHERM (800) 808-2434 


www.ametherm.com 


Negative Temperature Coefficient (NTC) Thermistors 


Resistance at 25°C (+10%) 100Q - 200KQ 25Q - 100KQ 10Q - 1KQ 
Tolerance 1% - 25% 

R Ratio 0° / 50° 5.60 - 13.80 

Beta 0° / 50° 3033 - 4641 


Lead AWG 


NTC’s are a double-terminal 


semiconductor made from sintered 
mixtures of metal oxides such as 
manganese, cobalt, and nickel. The 
OPTIONAL PACKAGING: / Bare Discs wv Silicon Coating 
en . / Kinked Leads / Custom Lead Configurations 
/ High-temperature Construction | 


NTC decreases in resistance as a 
result of an increase in external, 
internal, or combination effect in body 
temperature. Because most 
conductors have a positive 
temperature coefficient of resistance, 
- the NTC Thermistor is used to 
| compensate such items as copper 
coils using a shunt resistor to bring the 
temperature coefficient of the NTC 
-Thermistor down to a usable range. 


PTC THERMISTORS for Over-Current Protection 


PTC Thermistors are thermally-sensitive resistors made of poly- ductive by the addition of dopants. PTCs are normally used in 
crystalline ceramic materials. The base compounds of Barium and _ over-current protection applications, such as motor starters and 
Strontium Titanate are high-resistivity materials made semicon- liquid-level sensing. 


a a a - Watt 
Part Number Volts sec °C °C in. / Ga. 


CL17 0R8120 0.8 032/20 . 
CL15 1R0120 : 032/20 
CL13 1R5120 .020/24 
CL12 2R0120 020/24 
CL17 5RO120 5.0 50 0.36 0.63 0.85 015 .650 032/20 
CL12 100120 50 0.21 0.37 0.38 .010 450 | .020/24 
CLO9 200120 20.0 50 0.13 0.23 0.21 .008 390 020/24 
CL17 7R0120 1.0% 1° 05 - : ; .032/20 
CL15 100120 - .032/20 


CL10 250120 025/22 
CLO8 500120 : | 0. : , ~ | 020/24 
CLO6 101120 | : ; - j_. |__.020/24 
CL12 250120 25.0 265 0.14 0.25 0.94 012 | .025/22 
CLO9 500120 50.0 265 0.09 0.16 — 0.53 .009 020/24 
CLO6 101120 100.0 265 0.06 0.10 0.24 .008 020/24 


CL10 500120 » 50.0 400 0.10 0.18 0.96 012 ‘400 025/22 
CLO8 uNiee 100.0 400. 0.06 0.11 0.49 009 .300 020/24 


R25 = Resistance at 25°C (£20%) Ims = Minimum Must-Switch Current 
ins = Maximum No-Switch Current 5 = Dissipation Constant 


H = Heat Capacity . Dmax = Maximum Diameter 


Reliability Delivered On Time —_—_as'eau 2e8a"* Fax ros aaeo6ro "ONY USAT 
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INC. 


400 Boren Ave. N., Seattle, WA 98109 206/623-6135 FAX 206/382-0186 . 


ECHNOLOG 


\\| from BEST TECHNOLOGY 


For Temperature measurements on very low mass objects try our Low Mass Thermocouples. 
Techniques developed in manufacturing Vacuum Thermocouples enable Best Technology to 


provide thermocouples using wires from 0.001 inches dia. to as small as 0.00035 inches dia. 


VACUUM THERMAL CONVERTERS 


Vacuum Thermal Converters (VTC) are true 
RMS current measuring devices. A VTC con- 
sists of a thermocouple mounted on an electri- 
cally heated wire and encased in an evacuated 
glass bulb. The measured temperature of the 
heater wire is independent of wave shape or fre- 
quency over very wide ranges. The VTC is cali- 
brated at D.C. and used to measure A.C. to as 
high as 1 GHz. Extremely high crest factors can 
be accommodated. Operating range is from O- 
65 MHz for the standard pattern models, up to 


: ) 300 MHz for UHF pattern and up to 1 GHz for 
TRUE RMS MEASUREMENT = sub-miniature UHF pattern models. | 
| BEST VTC’s are used throughout the world as 
» basic AC-DC transfer standards as well as for 
— where the signal Is periodic | true RMS Voltmeters and Power Meters. They 
with distorted wave shapes can be made as Vacuum gages by exposing the 
== heater and thermocouple to the Vacuum to be 
eye Ww ae measured instead of being mounted inside an 
— or where random wave shapes are | == evacuated bulb. BEST supplies Vacuum gages 
present, even with high crest factors to custom order. | | 
A PPL IG. qi TIONS CH A RT VTCs are used as basic AC-DC transfer standards as well as other 
ll instrumentation applications including vacuum measurement. 


VTC Type Current mA ** Freq MHz R/E %* _ Applications © 


UHF 2.5-1000 | 0-300 General purpose 


UHF | 
Matched Pairs 2.5-1000 0-300 Voiltmeters 


Sub-Min. UHF 2.5-1000 0-1GHz Artificial squibs 
Std. Pattern 1-1000 Low current models available 


Std. Pattern 


Msichod Pats Votimeters 
Low AC-DC SS288)1 AC-DC Transfer error 1 ppm to 100KHz, 
Transfer error 10 1.0 NA $$283 10ppm to 1MHz 

Vacuum Gages Vacuum measurement | 
Open Heaters .20 -| High current RF 


** Range of full scale current values. 


POPULAR MODELS 


* Best reversal error, standard is 0.2% 


Heater Resis. Couple Resis. O/C EMF | Max. Over- 
Ohms+10% __ Ohms+10% +12% mV 


1750 


U2 25 


W/W) |W | > | >| >| > ey 


ee ae 
a ae 
SUBMINUI [| 5.0 | 
ae ee eee ees ee See 
are: ee 
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9300 


NTERCHANGEABLE BetaCURVE THERMISTOR | DE VICES 


FEATURES 
e Available in all Chip & Probe styles, insulated & non-insulaed BetaCURVETHERMISTOR DEVICES 
leads (+0.2°C. 0° to plas 


e Superior Temp. Accuracy & Interchangeability 
e Rugged—Reliable—Cost Efficient 

e Proven Stability and Life Capability 

e Rapid Time Response 

e Rated from —55 to 150°C. 

e 1.0 mW/°C Dissipation Constant 

e 10 sec. Maximum Time Constant 


0-50°C a 
Beta Value @ 25°C. 
(K.) (%/°C) 


Nominal 
R @ 25°C. 
(ohms) 
2,252 
5,000 


Part R-T 
Number ams # 


2.2K3A1 
5K3A1 
10K3A1 
10K4A1 
30K5A1 
50K6A1 
100K6A1 


10,000 
10,000 
30,000 
50,000 
100,000 


+ BetaCURVE devices have +0.2%C, curve track tolerance capability over 
the recommended use temperature span. Products with tighter deviation or 
extended temperature range can be factory ordered. 

+ + Interchangeable BetaCURVE products with +0.2 to 1.0 deg. C curve-track 
tolerance capability over O—70°C are available. Products with tighter dT 
deviation or extended temperature can be factory ordered. 


2 AND 3 mMW/°C INTERCHANGEABLE BetaCURVE DEVICES 
(Standard Tolerance +.2°C. from 0°C to 70°C.) FEATURES 


BetaTHERM introduces two new series to the existing product 
family. Both series are made from the same high quality materi- 
als found in all BetaTHERM products. The addition of these 
products will allow design engineers greater flexibility on sensor 
design projects. By using slightly larger chip thermistor ele- 
ments and 30 A.W.G. and 28 A.W.G. tinned copper leads, the 
dissipation constant is raised to 2 mW/°C and 3mW/°C respect- 
fully. This also effects the Thermal Time Constant which is 
lengthened to 12 and 14 seconds in air, typical. 


STANDARD 2mW/°C BetaCURVE THERMISTORS 
(+0.2°C. 0° to 70°C.) 


Part 
Number 


2.2K3A1W2 
3K3A1W2 
5K3A1W2 
10K3A1W2 
10K1A1W2 
30K5A1W2 
50K6A1W2 
100K6A1W2 
- 1M9A1W2 


0-50°C a 
Beta Value 


(K.) 


Nominal 
R @ 25°C. 
(ohms) 


* 2,252 

* 3,000 
5,000 
10,000 
10,000 
30,000 
50,000 
100,000 
1,000,000 


R-T 
Curve # 


@ 25°C. 
(%/°C) 


Thermally Conductive 
Black Epoxy Coating 


28 A.W.G. Tinned Copper Leads 


—e- 


Body 
Diameter 


ONaANTARWAWWW 


STANDARD 3mw/°C BetaCURVE THERMISTORS 
(+0.2°C. 0° to 70°C.) | 
0-50°C Oo 


Thermally Conductive Nominal 


Black Epoxy Coating R @ 25°C. Part R-T Beta Vaiue @ 25°C. 
ee ee eae (ohms) Number . Curve # (K.) (%/°C) 
W.G. Tl | 
iageeauans * 2,252 2.2K3A1W3 . 
Body * 3,000 3K3A1W3 
Diameter 


5,000 5K3A1W3 


10,000 
10,000 
30,000 
50,000 
100,000 
1,000,000 


10K3A1W3 
10K1A1W3 
30K5A1W3 
50KOA1W3 
100K6A1W3 
1M9A1W3 


* Note: Body dia. for all units is .095" max., except for 2.2K3 and 3K3 aynien is .110" max. 


BetaTHERM Corporation ° 910 Turnpike R Road, Shrewsbury, MA 01545 « 508- 842-0516 Fax: 508-842-0748 « www. betatherm.com 


BetaTHERM Ireland Ltd. ¢ Ballybrit Industrial Estate, Galway, Ireland * 353-91-753238 Fax: 353-91-753615 
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GOLD TERMINATION BetaCHIP THERMISTOR 


FEATURES 


“Top and Bottom Metallization === ~~——-* Uniformly Sized for Pick & Place Assembly 
*RapidTime Responsé === s— ssCit=<CSSSSC #1. MWC. Dissipation Constant ~~ 
¢ Rated from-55 to 150°C. 10 sec. Maximum Time Constant 


¢ Surface Mount Capability = oe a 


- (410% Tolerance @ 25°C.) : 


Nominal “Chip” 
R @ 25°C. | Part — 
(ohms) Number 


2.2K3CG2 
3K3CG2 


5K3CG2 


—0-50°C oO 
R-T  —§| Beta Value @ 25°C. 
Curve # — (K.) (%/°C) 
3. I 
10K3CG2 


3 
3 
: 3 
10,000 1oK4cG2_ | 4 | — 3749 


30;000 30K5CG2 3311 | 43 
-  30:000 | 30K6CG2 4143 ~4.7 


50,000 50K6CG2 4143 4.7 
400,000 100K6CG2 4143 -4.7 


Standard BetaCH/P Leadless Thermistor Elements available in other 
Ros tolerance limits. | 
BetaCHIP Products with tighter Ros tolerance or sorted at T other than 25°C 
can be factory ordered. . 


microCHIP THERMISTOR PROBES ns 


FEATURES | | 

¢ High Stability Probe | 3 e Rapid Time Response Design 
(Industrial & Medical Applications Typically) ¢ Time Constant — < 1.0 sec. 

¢ Temperature Accuracy +0.1 C. _ es e Extremely small profile diameter 


microCHIPTHERMISTOR PROBE | 
CHARACTERISTICS DEVICE AVAILABILITY 


| Max. 
ots _ Typical 
i ; : Application 


10K3MCD1 10,000 Medical Probe 


GLASS COATED microCHIPTHERMISTOR PROBE 


Ro@ 
37°C 
(ohms) 
7 - 14,004 


Typical 
Application 
Use 


Thermodilution 
Catheters, and 
other medical 

applications. 


Material 


Other Styles, Resistance Values and Tolerances Available. Contact 
BetaTHERM Application Engineering for details. . 


BetaTHERM Corporation « 910 Turnpike Road, Shrewsbury, MA 01545 « 508-842-0516 Fax: 508-842-0748 » www.betatherm.com 
BetaTHERM Ireland Ltd. ¢ Ballybrit Industrial Estate, Galway, Ireland * 353-91-753238 Fax: 353-91-753615 
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(Curve) #6 


Max. ax. Max. Max. 
Deviation (%) Deviation (%) Deviation (%) Deviation (%) 


from from from from 
Curve Nom. Curve Nom. Curve Nom. Curve Nom. 
TEMP Resistance ®% Beta- Beta- | Resistance @ Beta- Beta-|} Resistance & Beta- Beta | Resistance °%  Beta- Beta- 
°F «=6°C | 6 Multiplier (%) CHIP CURVE | Multiplier (%) CHIP CURVE} Mulitplier CHIP CURVE) Multiplier (%) CHIP CURVE 


729.68  -8.90 


0.018478 -2.31 


Typical "Chip" Element 
Resistance Range 
(Ohms @ 25°C.) 


BE 


BETA Value & 
Max. Beta Deviation 
for 0/50°C. Ro Ratio 


Nominal R Ratio & 0/50 
Max. Deviations for 0/70 


TA 


R Ratio 


Value 


13.0 1.46 


1.4 


0.023798 


2252 to 20,000 


feel Value BetaCHIP BetaCURVE} Value 


3892 


Max % Dev. 


0.32 


BETA 


3575 


R Ratio. 


Value 


9,000 to 30,000 


~ Max % Dev. 
BetaCHIP BetaCURVE| Value 


1.0 


10,000 to 50,000 


0.013575 


BETA 


4143 


90,000 to 100K 


471.37 

309.56 -829 95 1.15 

206.49 

139.79 -769 75 0.98 

95.978 60.86 121.63 

66.782 -7.14 55 087 | 44.17 6.30 43 0.68 83.38 7.40 7.0 0.95 
47.061 32.39 57.89 

33.5668 -6.61 43 0.79 | 23.983 5.92 3.6 0.61 40.672 -6.83 5.1 0.74 
24.2193 17.928 28.909 

17.6682 -6.21 35 0.68 13.523 5.56 29 0.53 20.774 6.45 4.1 0.64 
13.0242 10.289 15.085 

9.6973 -581 27 0.56 | 7.893 5.23 2.3 0.44 11.065 6.08 3.2 0.53 
7.2894 | 6.1030 8.1938 

5.5297 -5.51 20 045 | 4.7549 494 17 0.35 6.1237 5.74 24 0.42 
4.2314 3.7316 4.6169 

3.2651 = -5.20 14 0.33 2.9490 465 12 0.25 3.5102 -5.40 1.6 0.30 
2.9395 2.3462 2.6904 

1.9903 -480 08 0.20 | 1.8787 440 O07 0.15 2.0781 -5.10 1.0 0.19 
1.5714 1.5136 1.6170 

1.2494 -452 03 0.07 1.2268 416 0.2 0.05 1.2673 -481 03 0.06 
1.0000 -439 0.0 0.00 1.00000 -404 00 0.00 1.00000 -468 0.0 0.00 
0.80560 -4.26 03 0.07 0.81966 -392 02 0.05 0.79428 -455 03 0.06 
0.65301 0.67539 0.63489 

0.53249 -403 07 0.21 0.55937 -3.73 06 0.16 0.51058 -430 09 0.20 
0.43669 0.46557 0.41301 

0.36010 -380 1.2 0.36 0.38933 -353 10 0.28 0.33598 -408 1.4 0.33 
0.29851 0.32707 | 0.27480 

0.24871 -361 16 0.52 0.27599 -336 13 0.40 0.22593 -387 19 0.48 
0.20823 0.23387 0.18669 

0.17516 -342 20 0.68 0.19900 -319 1.7 0.52 0.15502 -368 23 0.63 
0.14801 0.17000 0.12932 

0.12562 -3.25 23 0.85 | 0.14579 -3.05 2.0 0.65 0.10837 -349 27 0.78 
0.10706 0.125483 0.091215 , 
0.091610 -3.07 27 1.03 | 0.108395 -291 23 0.78 0.077097 -333 3.1 0.94 
0.078698 0.093960 0.065428 

0.067863 -2.92 30 120 | 0.081719 -2.78 25 0.91 0.055744 -317 3.5 1.11 
0.058730 0.071303 0.047674 

0.051006 -2.77 33 137 | 0.062409 -265 28 1.05 0.040921 -304 39 1.27 
0.044448 0.054792 0.035251 

0.038859 -2.64 36 159 | 0.048246 -252 30 1.20 0.030469 -291 42 1.45 
0.034082 0.042603 0.026424 

0.029982 -251 39 1.73 0.087723 -242 33 1.33 0.022990 -287 45 1.67 
0.026454 0.033492 | 0.020064 

0.023408 -2.41 41 1.91 0.029812 -232 35 1.50 0.017563 -2.74 48 1.96 
0.020770 0.026604 0.015419 


Max % Dev. 


1.3 


BetaCHIP BetaCURVE|Value BetaCHIP BetaCURVE 
0.30 
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Interchangeable BetaCURVE Thermistor Devices 


| | Temperature 
Resistance | Curve | Tolerance 
@25°C No. | Oto 70°C 


Part Number 
And Class 
25°C 


Resistance 
Tolerance 


0/50°C 
Beta Value 


2.2K3A1A 3892 
2.2K3A1B 3892 
2.2K3A1C 3892 
2.2K3A1D 3892 


Red 3K3A1A 
Red 3K3A1B 
Red 3K3A1C 
Red 3K3A1D 


5K3A1A 
5K3A1B 
SK3AI1C | 
SK3A1D 


+0.25% 
+0.5% 
+1.0% 
+2.0% 


10,000 
*10,000 
10,000 
10,000 


+0.25% 
+0.5% 
+1.0% 
+2.0% 


1O0K3A1A 
10K3A1B 
10K3A1C | 
10K3A1D 


Yellow 
Yellow 
Yellow 
Yellow 


10,000 
*10,000 

10,000 
10,000 


10K4A1A 
10K4A1B 
10K4A1C 
10K4A1D 


SOKSATA 
S0K5A1B 
S0K5A1C 
30K5A1D 


30,000 SOK6A1A 
*30,000 SOK6A1B 
30,000 30K6A1C 


30,000 


30K6A1D 


+0.25% SOK6AITA 


+0.5% SOK6A1B 
+1.0% SOK6A1C 
SOK6A1D 


+2.0% 


+0.25% 


100,000 100K6A1A 
*100,000 +0.5% 100K6A1B 
100,000 +1.0% 100K6A1C 


Oo OD © OD) oO) © © Od oO © OD O o1 O1 O1 O1 RAHA OW W Ww COW W W& CW W ® 


100,000 


* Industry standard +.2°C tolerance from 0°C to 70°C 


+2.0% 100K6A1D 


BetaTHERM Corporation « 910 Turnpike Road, Shrewsbury, MA 01545 + 508-842-0516 Fax: 508-842-0748 - www.betatherm.com 
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FEATURES 

e Customized for Each Application 

¢ Cost-Effective Designs to Performance Specs 

¢ Prompt Betatherm Design/Build Execution 

¢ Rugged — Reliable — Stable — Constructions 

e Surface, Immersion and Gas Sensing Designs 

e Available with epoxy or glass coated thermistors 


CONFIGURATIONS 


Dia. 3/16” 


————— 
| 3/a” Min. | | 
i 17/a” Max. Ly 


PHOO8 Round T304 T316 Stainless Steel Probe 
(Spherical End) 
eran a IO 


(Probe Diameters Available in Hypodermic Gage 
Sizes 6.5 to 22.5 and Fractional Sizes %s" to %".) 


Available with Individual 
(Teflon or PVC) Insulated Wire 
or (Teflon or PVC) 

Insulated Cables 


Available with Individual 
Lead Wires or Cable. 
Teflon or PVC Insulation 


PH010 Flat Stainless Steel Cup (Surface Sensing) 
| 4 Epoxy Filled 


Available with Dual Cond 
Zip Cable, Individual Leads 
and or Cable. Teflon or 
PVC Insulation. 


PHO19 Plastic (Nonshrink Mylar) Tube Epoxy Filled — 


——_—_"" . F 
Standard Outside Dia. 


es = Se reste 
| L | ri —>| om 1/4" Typ. .078" O.D. 
1 : .095" O.D. 


Standard with 28 AWG to 34 AWG Individual Leads. Teflon PVC or Uninsulated Leads. 


PHO20 Plastic (Polymide) Microtube Epoxy Filled | 


Standard Outside Dia. 


——L— LSS _ EEE 
.017" Max. O.D. 
.018" Max. O.D. 


—>| Ja” Typ. 
De arias ee ee 
.040" + .002" O.D. 


Standard with 40 AWG Bifilar Nickel Leads with Isomid Insulation. 


CUSTOMIZED PROBE ASSEMBLY CONSTRUCTIONS 


PH025 Stainless Steel or Brass Pipe Thread Immersion Probe 


fa” or 1/4" NPT 


Available with Individual Leads or Jacketed Cable Teflon or PVC. 


PH0O32 Brass or Stainless Steel Hex Head Probe 


— —<$=—er 
DODD00000000000 fl] ac Standard Thread Size 
S a 10-32 
ee 
L, Lo 


Standard with individual Leads, Teflon or PVC Insulation 


PHO66 Tinned Copper "Flag Terminal" 
(Surface Mounting) 


Clearance Hole 


550 | 
[es Clearance Hole yA" 
Typ. for #6 Screw We 
Jenn L, 


a 


PHO69 Stainless Steel Air (Gas) Sensing Probe __ 


Available with individual 
Leads, 24 to 30 AWG, 
Teflon or PVC Insulation 


v 
.500" Dia. = 
(12.7mm) : .250" Typ 
4 «992 « Ly »|< lo > (6.35mm) 
(25.2mm) 


PHO80 Tinned Copper "Ring Tongue" Terminal 


(Surface Mounting) 


Lite 


312” Typ. 


: ia 


Standard with Individual 
Leads 22 AWG to 

24 AWG, Teflon or PVC 
Insulation 

#6 Mounting Hole. 


PH105 Round End Vinyl Economical Probe 


320" Typ. 


y. (8.15mm) 


I < = Ly re 
ins ges ies 


.750" Typ. 
(19.05mm) 


PH150_ Sealed Teflon Probe and Cable 
. L : 
o 110" | | 
ae ae Seal to Cable i - | 
250 | Sy ye: 1 
| SW AK 
-2 Conductor Cable: 30 AWG ~ 


af it 


‘25/44 Stranding Braided Shield 
with FEP Teflon Insulation. Sead ne 


Dual Wall Heat Shrink Tubing 


\ 
Solder Dipped 
Shield 


Interchangeable BetaCURVE and BetaCHIP devices are available in most 
probe assembly configurations. For more information please contact 
BetaTHERM Application Engineering Department | 
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ELMWOOD SENSORS 


WHERE RELIABILITY 1S BUILT IN. 


14" THERMOSTATS 


Designed to open or close on temperature rise, 1/2” Ther- 
mostats operate in an ambient temperature range up to 
550°F (287°C). Devices are thermally and mechanically 
inspected at the factory. Cost-efficient for commerical appli- 
cations. 


APPLICATIONS: FEATURES: 


e Small Appliances e Cost Efficient 

e Fire and Smoke Alarms e Set to Specifications 

e Data Processing e UL Recognized, CSA Certified 
Equipment & European Approved 


3/4" THERMOSTATS 


Designed to open and close on temperature rise, 3/4” Ther- 
mostats are specifically designed to meet the demanding 
temperature control requirements of a wide range of major 
appliances and equipment. Thermostats are rated up to 25 
Amps-240 Volts and meet UL Standard 353. 


APPLICATIONS: FEATURES: 


e Major Appliances e 25 Amp Capacity 

e Commerial Appliances e Narrow Temp Differential 

e Data Processing e Tight Temp Tolerances 
Equipment e Rugged Construction 

e Spa and Hot Tub e Recognized by UL, CSA and 
Equipment European Approval Agencies 


ISO 9001 


CALL TOLL FREE: 1-800-ELMWOOD 


ELMWOOD SENSORS, INC. 


e Small Appliances 
e HVAC e Insulated Case (MTP) 
e Major Appliance 
e Motor & Transformer Available 


PRECISION 
THERMOSTATS 


When applications call for precise specifications, Elmwood 
has a full line of Precision Thermostats with a variety of 
mounting and package configurations available. For narrow 
or wide differentials. When accuracy and reliability is 
serious business, you can count on these high quality 
thermostats. 


APPLICATIONS: 


e Aerospace & Avionics 
e Medical Equipment 


FEATURES: 


e Tight Tolerances 

e Small Size and Weight 

e Power Supplies e Variety of Mounting & 

e Data Processing Package Configurations 
Equipment Available 


THERMAL FUSES AND 


MOTOR & TRANSFORMER 


PROTECTORS 


Miniature, heat-sensitive devices designed for over temper- 


~ ature protection of electrical appliances and equipment or 


transformers and fractional horsepower motors. Thermal 
Fuses are rated to 15 Amps and can be configured to your 
specifications. Motor and Transformer Protectors have a 
patented, non-eutectic design, feature an isolated and 
sealed cap and are rated to 5 Amps. Both are UL Recog- 
nized, CSA Certified and meet major international approv- 
als. Immediate off-the-shelf availability in the widest range 
of standard temperatures and leads. 


APPLICATIONS: FEATURES: 


e Popular Temp Range 


e Customized Assemblies 


Elmwood 
Sensors 


500 Narragansett Park Drive/Pawtucket, Ri 02861 4325/Tel: 401-727-1300/Fax: 401-728-5390/www.elmwoodsensors.com 
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FLEXIBLE HEATERS 


Elmwood’s Flexible Heaters are available in flat, spiral, molded to 
shape and transparent configurations. These products are 
offered with a broad range of mounting choices providing cost 
effective heat for your unique design needs. 


APPLICATIONS: FEATURES: 


¢ Medical Electronics e Etched & Wire Wound Elements 
e Process Control e Integrated Temperature Controls 
¢ Small Appliances e Multiple Watt Density 

e Food Service Equipment e Custom Designs 

¢ Liquid Crystal Displays e Design Kits Available 


THERMISTOR 
ASSEMBLIES 


Elmwood’s Accumistor Series of thermistor assemblies are 
available with PTC’s and NTC’s to meet your needs. Ther- 
mistors can be combined for reliable multi-purpose sensing 
capabilities and as self-regulating heaters in electronics, 
process control and automative applications. 


APPLICATIONS: FEATURES: 


e Temperature Setting e Packaged Assemblies 

e Level & Flow Sensing e Range: —~40°C to 200°C 
e Precision Heating — ¢ Solid State Technology 

e Over-Current Protection e Customized Assemblies 


ISO 9001 


CALL TOLL FREE: 1-800-ELMWOOD 


ELMWOOD SENSORS, INC. 


500 Narragansett Park Drive/Pawtucket, RI 02861-4325 


‘THE WORLD’S FIRST 
10-5 THERMAL SWITCH 


Elmwood’s 3600 Series TO-5 Thermostat provides reliable 
protetion against damage caused by hazardous tempera- 
tures on your printed circuit board. Customized configura- 
tions are available. 


APPLICATIONS: 


e Power Supplies 

e Logic Boards 

e Medical Electronics 
e Telecommunications 
e Personal Computers 


FEATURES: 


e Hermetically Sealed/ 
Wave Solderable 

e Switches Up To 1 Amp 

e 100% Temperature Tested 

e Heat Sink Mounting 
Brackets Available 


CUSTOMER SERVICE 
PROGRAMS 


At Elmwood, our commitment to customer service goes beyond 
product quality. Our customer service programs are designed to 
fit your specific needs: 

e Redi-Temp—An off-the- shelf program with a one week 
delivery schedule. 

e Elmwood Express—A priority delivery service that puts your 
rush order on the fast track. 

e Design Assistance—Pre-packaged assemblies made to fit your 
requirements complete with custom brackets, terminals, 
wiring, connectors, overmolds, etc. 

* Lead Time Programs—Production and sample lead times that 
others try to beat. 

And our customers service representatives are trained profes- 

sionals assigned to you from order entry to order shipment. 

No one puts more into thermal sensing than Elmwood. Don't 

accept anything less. 


Elmwood 
Sensors 


Tel: 401-727-1300/Fax: 401-728- 5390/www.elmwoodsensors.com 


Thermal Sensing Technologies... Worldwide 
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— Mister Thermistor™ 


At Fenwal Electronics, thermistors are 
our whole life. Our only business. No 
resistors! No capacitors! No transis- 
tors! Just the world’s broadest line of 


thermistors and thermistor probe 


assemblies. And because they’re the 
only thing we do, we do them very 
well. Very fast. Very economically. And 
with ISO 9001 certification. For infor- 
mation on the thermistor lines listed 
here, give us a call at (508) 478-6000 or 


fax us at (508) 473-6035. 


“Looking for thermistors? 
You re in the rt 


NTC THERMISTORS 


CHIP SERIES 


5300 


e Surface Mounted, End-banded e Uninsulated 


Leads ® Series | Glass Encapsulated 


e Uni-Curve® Interchangeable R-T Curve-Matched 


e Micro-Mini Chip © Without Leads ¢ Insulated 


Leads ¢ Series II Glass Encapsulated, 
Interchangeable, LTN® Linear Thermistor 


Networks e Other Available — Chip Thermistors 


BEAD SERIES 


e Small Beads ¢ Standard Beads 

e |SO-Curve® Interchangeable Glass 

Probes & Beads ® Micro-Mini Probes 
e E-| Matched Beads e Glass Probes 
e Other Available - Bead Thermistors 
e Sub-Mini Probes 


DISC SERIES 


e Discs 0.1 to 0.4" Diameter e Inrush 
Current Limiters (ICL) 


THERMISTOR PROBE ASSEMBLIES 


e Surface ¢ Immersion ¢ Gas/Air 
e Oven Probes ¢ General Purpose and 
Special Medical Sensors 


THERMISTOR SOFTWARE PROGRAM 


e IBM Compatible « Thermicalc User 
Friendly ¢ Everything About NTC 
Thermistors ¢ Includes R-T Curve 
Calculations 


ASK FOR OUR FREE 
THERMISTOR LITERATURE 


BM) FENWALUELECTRONICS 


450 Fortune Boulevard, Milford, MA 01757 
Tel: 908-478-6000 Fax: 508-473-6035 


See us on the World Wide Web at http://eemonline.com 
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‘A C'OMMITM ENT 


o oe = 8 _ a! = ¥ Dissipation Temp. Cosf. 
1, eanive toperaure (om [ea] alae SE Fae] BS 
' Coefficient) thermistors decrease fatimasesor [| 10]% Jor0forao[oro] | 25 | 86] 30 
Z in resistance as temperature — [AL1003-312.7301_ | 500] 10 Jortoforialoto] 2 [25 | 69 | 383 | 
| ea a cn : ah . : Ls ’ 
5; increases. Their maximum operat- [rLior-s2«7301 | 1000] 10 [01100 160/0100] 6 | 28 | 6a | aaa | 
2 ing temperature is 150°C. Zero- [RL1008-1167-9507 | 2000] 10 forto/otto(o100| | 28 | 92 | aaa _] 
| power resistance values at 25°C = {Pious.i7a6-97-01__ | 3000/10 forroforsofooo] a | 25 [a1 | 440 
TEMPERATURE —range from 10  to,250K Q; other — Reem o — ee eet een te we 
- + * values upon request. Disc thermis- — ,—, ae Oo ee 
| ales 7 IMIS: [aciooss744-103.07 | 10000] 10 Jort0]aa0|0.wol a] 25 | 96] a0 
_ tors are available with various coatings, lead styles, [RL 1007-13.8K-120-01__{ 25000{ 10 [o110[0is0[0t00o| 2 | 28 | 114] ae | 
and resistance tolerances. Contact Keystone  [atiae27« 10.01 | so00o| 10 [ortolosiolowol 26 | 25 ee | 508 
_ Thermometrics or write for catalog. AL 006-S3.aK-140-01 [100.000] 10 Jo.rio]or4o[otoo] a6 | 27 | wo | 508 
| [AL i004-1047K-165:01 [200000] 10 [0110] 0120] 0100) 26 | 25 | 98] 523 
tae EC ae a 
RL2004-16.4-59-01 [25] 20 [0220/0 130/016] 24] 65 | 56] 342 
rRiorseesor | 80] 20 [oz20/ovolorse] a | 65 | 56] a0 
jmczunsee 73-01 {| 100| 10 [oza0|oo|orss| a | es | 69] 2 
javzone-1257301 | —_200| 10 [0220/0 150) 0 156] 28 69 
oe raczoce-17-7301 | 30| 10 [o220)0 170) 0188) 24 | e9 
bi rizoos-20685.01 | s00| 10 Joze0]oraolarsel 2a | 60 | 92 
rizooeseosr-o1 | 1000] 10 |oza0[a reo] onse] 24] 65 | 94 
Lae ac asa —| ae 0 foal eral] oe] as 
aLzonG- 1600-13-01 [27@6] 10 [o220]a so[ ose] 24 | 65 
FrLzoos-203-teo01 | 000] 10 [o.ze0 0.10] ors8] 2a] 65 | ina | 
rri2oos-27s3-12001 | 5000| 10 [0220] 0180] 0188] 24] 65 | Tha | 
rcaore-ssoe-t20-01 | 10000| 10 [0220] o2r0| 0186] 2 | 72 | ta] a 
[zoe t33K- 140.0" | 25000] 10 Joz20[ 0150] 0166] 21 | 65 | eo | S08 
| = po 
. — 008-52.3K-155-01 | 100.000 ; 0.220 | 0.170] 0.156] 24 | | 65 | 138 | 5.23 | 
Keystone Thermistors are distributed by: Rcowscesen —| ap oa crwfo ea [70 | 56] 3 
Allied Electronics = 1-800-433-5700 | = [Aisorsiz7e01 [50] 10 [oavoloraojoaso| | 75 | 6a] 30) 
Dexter Corporation 1-800-345-4082 RL3006-59.4-85-01 | 100/10 [o.320}o.rsofo.2so] 24] 72 | a4 | 423 
Digi-Key Corporation 1-800-344-4539 jRL3004-144-95-D1 | 250/10 [o320}o.sz0fo.2so] 24] 70 | 92 | 4a 
Mouser Electronics 1-800-346-6873 | |Rameanaro1 [sw] 10 [osem|owoloas a] 70 | 91] «a0 
Newark Electronics 1-800-463-9275 [RL3005-574-103-01 | 1.000) 10 [ozo] osaolozso) aa] 70 | 96] aa _| 


Component Distributors 1-800-777-7334 | 
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{Resistance Ratio: Ratio of Zero-power resistance @ 0°C to zero-power resistance @ 50°C. 


| KEYST 
THERMOM 


A COMMITMENT TO 


STANDARD 
-THERMISTORS 
FOR | 7 
TEMPERATURE 
MEASUREMENT . 


Accuracy + 1°C 
(0°C — 120°C) 


A MAX. 
TYPE (IN.) 
ooo | 32 | 14 25 


RL3005-574.0-103-SA 
RL2005-1148-103-SA 
RL2006-1600-103-SA 
RL2007-1723-103-SA 
RL2008-2010-103-SA 
RL1003-2871-103-SA 
RL1004-4019-103-SA | 
RL1005-5744-103-SA 


ON E 
ETRICS 


Ex C ELteEN CE 


DAWG.] DC. | TC. 
(DIA.) | mwiec | SEC. 
35° | 30 


25 20 


T.C.: Time Constant (Seconds) 
“Optional temperature accuracies are available upon request. 


Operating Range: -50°C +150°C 
D.C.: Dissipation Constant (mW/°C) 


K EY STONE 
THERM OMETRICS 


T O 


A COMM! TMENT 


MINIATURE SENSORS 
1°C Accuracy 


Ex CELLENCE 


—. 1.13" + 10" 


‘ ase : ese oe i - 
: EPOXY +»  AWG.#30, NICKEL; 


INSULATED" .> ++ TEFLON INSULATED 


. | Temp. Coef. : 
Type R, @ 25°C | %/°C @ 25°C | Material 
2K 


RLO503-1248-73-MS 
RL0503-2890-95-MS 5K 
RL0503-5820-97-MS ~ 10K 
|. RLO503-17.56K-96-MS 

RLO503-27.53K-120-MS 
~ RLO503-55.36K-122-MS 


Resist. Ratio 
0°C/50°C 
6.9 


Time Constant: 15 sec. 
Operating Range: -50°C to +150°C 


Temperature Accuracy: +1°C @ 25°C 
Dissipation Constant: 1.4 mW/°C 


KEYSTONE THERMOMETRICS «¢ ST. MARYS, PA 15857 © 814-834-9140 * FAX 814-781-7969 
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T H E R M O 


A COMM*ITMENT 


‘<i ALTERNATE LOCATION 


The circuit diagram above displays a typical way 
to limit inrush current. 

Protection against extremely high peak inrush 
current, especially in AC/DC switching power 
supplies, is now available with Keystone Inrush 
Current Limiters. These special NTC thermistors 
effectively control surge currents because the 
thermal time constant of the current limiter is 
longer than the electrical time constant (RC) of 
the thermistor and the capacitor. 


*These values are suggested maximums based on the thermistor in 
25°C ambient without air flow. 


Current ratings can be increased depending on the magnitude of 
air flow. 


SEATING 


FIG. 2 (SUFFIX A) 


All inrush current limiters are insulated with a 
protective coating. Optional lead designs available 
upon request. 


Note: For Figure 2 design add ‘A’ suffix to type. 
(Example: CL-10A.) 


Max. * Cx (max.)** Aprox. Res. Under Load at % 
Steady }! farads for Res. Under Load*** Max. Rated Current 
State 
Current Current Lglea lasted 
amps Range 
Min.1./Max.1| 25% | 50% | 75% | 100% , 
77 | 0.22 | 0.328] 18 | 2700 | 600 | 050] -1.18] 40<1<12] 14] 06 | 04 | 02 | 25 | 100 | 
| 0.55 | 0.21 | 0.328] 18 | 800 | 200 | 0.60 | -1.25] 30<1<80| 25| 09 | 06 | o4| 15 | 60 | 
| 0.77 | 0.22 | 0.328] 18 | 6000 | 1500 | 081 | -1.25{ 25<1<80| 34] 14] 09 | 6 | 25 | 100 | 
| 0.77 | 0.22 | 0.328] 18 | 5200 | 1300 | 1.09 [-1.27[ 15<1<60] 65] 27] 16] 11] 25 | 100 | 
5 077 | 0.26 | 0.328] 18 | 5000 | 1250 | 1.28 | -1.27[ 15<1<50] 96] 40 | 24] 16] 25 | 120 | 
5 | o77 | 0.22 | 0.328] 18 | 5000 | 1250 | 1.45 | -1.30| 1.2<1<50] 109] 44 | 26] 18] 25 | 100 | 
4 077 | 0.22 | 0.3281 18 | 5000 | 1250 | 1.55 | -1.26 
pss fae fA foi | oe 9 dae ia J soon | ish ans a pe stean) dak fad ff al | 28 | ao 
0.93 | 0.22 | 0.328 5000 | 1250 | 3.04 | -1.36 120 
Fci-101 | 05 | 16 | 093 | 0.22 | 0.328] 18 | 4000 | 1000 | 0.44] -112| 40<t<i6] o9| 04 | o3 | 02] 30 | 120 | 
rcu-ti0 | 10 | 32 | 040 | 017 | 0.250] 24 | 600 | 150 | 083] -1.29] o7<1<32| 1.10] 45 | 27] 18] 8 | 30 | 
fci-120 [ 10 | 17 | 040 | 017 | 0.250] 24 | 600 | 150 | 0.61 | -1.09 | 34] 4 | 90 
fci-130 | so | 16 | 045 | 0.17 | 0.250) 24 | coo} 150 | 1.45 | -1.38| o4<i1<16| 513]197 [113] 75] 8 | 30 | 
cL-140] 50 | 14 [ 0.45 | 017 | 0.250] 24 | 600 | 150 | 1.01 | -1.28{ o2<1<i11| 527] 217 [1.28 | 89] 4 | 90 | 
For-150 | 5 | 47 | 055 | 018 | 0.328] 22 | 1600 | 400 | 081 |-126] 10<1<47] 66) 27 | 16 | 111 15 | 110 | 
Fci-160 | 5 | 28 | 055 | 0.18 | 0.328] 22 | 1600 | 400 | 060 | -1.05| os<i<28] 87] 42 | 27 | 20] 9 | 130 | 
fci-170[ 16 | 27 | 055 | 018 | 0328] 22 | 1600 { 400 | 1.18] -1.28] o5<1<27] 195| 80] 48] 33] 15 | 110 | 
CL-180 | 16 0.55 | 0.18 | 0.328 1600 | 400 | 0.92] -1.18] o4<i<i7| 252/111 | 69 | 49] 9 | 130 _| 
2.63 | 1.04 | 60] 41] 15 | 110 | 
0.328 0.95 | -1.24 118 | 7o] 49{ 9 | 130 | 
15 | 040 | 0.20 03<1<15] 3831150 | 87] 60] 8 | 30 | 


** These ratings are suggested maximums. Contact Keystone Engineering 
Department for assistance in applications exceeding these ratings. 


*** To determine the resistance value under load, use R = XI” where X 


and Y are constants in the table above and | is the current (amps). 
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Keystone glass encapsulated NTC thermistors are 
tiny pellets of thermistor material hermetically 
sealed in glass bodies with a controlled amount of 
selected atmosphere. The hermetic seal makes 
these parts extremely stable in applications up to 
204°C (400°F). 


Temperature Range: —50°C to 204°C 
Dissipation Constant: 2.0 mW/°C 
Time Constant: 3 seconds 


Packaging Options Available Upon Request: 
Style I — Axial reel tape to EIA RS-296 
Style II — Pocket tape to EIA RS-481 


STYLE II (SURFACE MOUNT) “MELF”’ 


Tinned Dummet Contacts (2) 
Glass 063" — .067" 


Xs <4 


O) 


016" ~ 022] |. _ |—o16"~ 022" S 


.130"-.146" 


NOTE: FOR KCC TYPE FOR STYLE Ii DELETE AL PREFIX AND ADD G100 SUFFIX. 


K E YS TO E - 
THERMOMETRICS SURFACE 
A cOMMITMENT TO Ex CELLENCE MOUNT 
PCB MOUNT: NTC 
Dissipation Constant: SmW/°C THE RMISTORS 


Time Constant: 10 sec. 


(EIA 0805 
SIZE) 


049 = .006 
ae -18} 


079 = .006 
—————————_ {2.00 # .15} 


{ } = Metric (mm) 


K EY S TONE 
ERMOMETRIC 
M N 


MITMENT TO EXCEULE 


PTC HEATERS 


(+.020" Typical applications 
- o20” ) | ° —' 


for PTC heaters: 


¢ Contact lens cleaner kits 
ie aan 


S 
E 


Cc 


¢ Medical equipment 
¢ In-line diesel fuel heaters 
¢ Temperature stabilization 
or electronic components 
¢ LCD heaters 
Voltage 


Resistance] Transition 
@25°C |Temperature| Max. Power 
Vop Type fing ta +40% issipati 
5506-5-65-24-PTH 
5506-5-110-24-PTH iG 35 
5506-20-140-24-PTH 140 40 
5510-150-140-120-PTH 
7510-10-110-120-PTH 


9510-25-65-120-PTH 
FS : Fj 10 
9915-50-65-240-PTH | .55 50 65 
6315-500-110-240-PTH | .63 500 110 
6315-250-120-240-PTH | .63 250 120 


Operating 


5510-100-120-120-PTH 


THERMAL COMPONENTS 


5300 


©s GLASS ENCAPSULATED THERMISTORS 


Tinned 
I NRE a etc 24 


es * aad call dia. 


10. _— 
max. 


1.15” — 


Temp. Coef. 
@ 25°C 
(%/°C) 


R, @ 25°C 
+ 10% 


AL03006-165.9-55-G1 
AL03006-331.8-55-G 1 
AL03006-624-73-G1 
AL03006-1248-73-G1 | 
ALO03006-1576-101-G1 
AL03006-1847-76-G1 
AL03006-2463-76-G1 
ALO03006-3079-76-G1 
AL03006-5818-97-G1 
ALO3006-11.7K-98-G1 
AL03006-17.53K-98-G1 
AL03006-29.1K-97-G1 
AL03006-58.2K-97-G1 
AL03006-111.3K-123-G1 
AL03006-269.8K-138-G1 
AL03006-535K-145-G1 


“Maximum operating temperature: 150°C 


Temp. Coef. 
Type Number R @ 25°C %I°C @ 25°C Material 


NCO805R502TX 5000 
NC0805R103TX 10000 
22000 
30000 
50000 
100000 
200000 


Note: For resistance tolerance replace “X" with 10, 5, 3 or 2 for the corresponding 
reistance tolerance. 


NCO805R223TX 
NC0805R303TX 
NCO805R503TX 
NCO805R104TX 
NCO805R204TX 


K EY S T E 
T H ER M OM RICS 


A COMMITMENT TO EXCELLENCE 


PTC TEMPERATURE THERMISTORS 


” .150” 


ON 
E T 


Resistance @ 25°C: 150Q max. 
Resistance @ Accuracy Temp. 


af | (+5°C): 1000Q 
tin) Max. Voltage: 30 volts 


Time Constant: 20 seconds 
Dissipation Constant: 2.6mW/°C 


=e _ Ze AWG #24 


(020 gia.) 


Accurancy 
Transition Temperature 
Type Temperature +5°C 


RL2006-100-30-30-PTD 
RL2006-100-40-30-PTD 
RL2006-100-50-30-PTD 
RL2006-100-60-30-PTD 
RL2006-100-70-30-PTD 
RL2006-100-80-30-PTD 
RL2006-100-90-30-PTD 
RL2006-100-100-30-PTD 
RL2006-100-110-30-PTD 
RL2006-100-120-30-PTD 
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STANDARD PTC THERMISTORS 


The values for Dissipation Constant and Time Constant listed in the table below 


are reference values. Actual values are a function of mounting, air flow and 
other factors which affect the PTC’s ability to dissipate heat. 


Standard PTCs are supplied uninsulated, but can be supplied with an insulation 
upon request. 


Transition Dissipation Time 
R @ 25°C Temp °C Constant |Constant 
Voltage Type + 30% 


Operating 


RL5305-1-120-12-PTO 
RL5305-2-120-12-PTO 
RL5305-2.5-110-12-PTO 
RL4005-5.0-110-12-PTO 
RL3005-10-110-12-PTO 
RL3005-15-110-12-PTO 
RL2006-20-80-12-PTO 
RL3005-25-110-12-PTO 


MW=NYNWAADA 


RL7008-1.5-110-25-PTO 
RL5008-3.0-110-25-PTO 
RL5506-5.0-110-25-PTO 
RL4006-10-110-25-PTO 
RL3006-20-120-25-PTO 
RL3006-30-110-25-PTO 
RL3006-50-30-25-PTO 
RL3006-50-40-25-PTO 
RL3006-50-50-25-PTO 
RL3006-50-60-25-PTO 
RL3006-50-70-25-PTO 
RL3006-50-80-25-PTO 
RL3006-50-90-25-PTO 
RL3006-50-100-25-PTO 
RL3006-50-110-25-PTO 
RL3006-50-120-25-PTO 


NNONMNYONNYNANNNNNANA”N 


RL5506-5-65-50-PTO 
RL5506-5-110-50-PTO 
RL4508-7-110-50-PTO 
RL4006-10-110-50-PTO 
RL4508-15-110-50-PTO 
RL4508-20-110-50-PTO 
RL4010-50-110-50-PTO 
RL2510-100-110-50-PTO 
RL3312-200-110-50-PTO 
RL2010-500-110-50-PTO 


NANAAHAANN 


RL7510-10-120-120-PTO 
RL5512-15-110-120-PTO 
RL6010-20-120-120-PTO 
RL5510-25-60-120-PTO 
RL4510-50-120-120-PTO 
RL3510-100-110-120-PTO 
| RL2510-200-110-120-PTO 


RL6315-40-110-240-PTO 
RL5515-50-65-240-PTO 
RL6315-50-110-240-PTO 
RL6015-100-120-240-PTO 
RL6315-250-1 10-240-PTO 
RL6315-500-1 10-240-PTO 
RL3020-1000-100-240-PTO 
RL3020-1500-100-240-PTO 
RL3020-3000-100-240-PTO 
RL1710-25K-65-240-PTO 


RL7020-1K-100-480-PTO 
RL5020-2K-100-480-PTO 
RL3020-5K-100-480-PTO 
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Operating 
Voltage R25°C + 20% 


Operating 
Voltage 


1Minimum Switch Current: The minimum current required to switch the PTC at the ambient indicated. 
2Maximum No-Switch Current: The maximum current that the PTC can pass without switching at the ambient indicated. . 


NOTE: The current values and dissipation constant listed are for reference only. Actual values are a function of mounting, 
air flow, and other factors which affect the PTC’s ability to dissipate heat. 
All PTCs from higher voltage rating groups can be used for lower voltage applications. 


T O 
ERM OMETRICS 


RL6505-.5-110-5-PTF 


RL5305-1.0-110-12-PTF 
RL5305-2.5-110-12-PTF 
RL4005-5.0-110-12-PTF 
RL3005-10-110-12-PTF 
RL3005-25-110-14-PTF 


RL7008-1.5-110-25-PTF 


| RL5008-3.0-110-25-PTF 


RL5506-5.0-110-50-PTF 
RL4006-10-110-50-PTF 
RL4508-25-110-50-PTF 
RL4010-50-110-50-PTF 
RL3810-100-110-50-PTF 
RL.3312-200-110-50-PTF 


RL7510-10-110-120-PTF 
RL6010-20-110-120-PTF 
RL4510-50-110-120-PTF 


RL3510-100-110-120-PTF 


RL6315-50-110-240-PTF 


RL6315-100-110-240-PTF 
RL6315-250-110-240-PTF 


THERMAL COMPONENTS _ 5300 


Maximum? 
al Switch os 


E STANDARD U.L. RECOGNIZED 


RL5506-1.0-110-12-PTU 
RL3506-2.5-110-12-PTU 
RL2506-5.0-110-12-PTU 
RL2006-10-110-12-PTU 


RL5508-5.0-110-50-PTU 
RL4008-10-110-50-PTU 
RL3008-20-110-50-PTU 
RL2008-50-110-50-PTU 


RL7512-10-110-120-PTU 
RL5512-20-110-120-PTU 
RL3512-50-110-120-PTU 


RL2512-100-110-120-PTU 


RL6320-50-110-240-PTU 


RL4520-100-110-240-PTU 
RL3020-200-110-240-PTU 


L/012-LC-0001/B 
L/012-HC-0003/B 
L/012-FC-0005/B 
L/012-EC-0010/B 


L/050-LD-0005/B 
L/050-ID-0010/B 

L/050-GD-0020/B 
L/050-ED-0050/B 


L/120-PF-0010/B 
L/120-LF-0020/B 
L/120-HF-0050/B 
L/120-FF-0100/B 


L/240-NH-0050/B 
L/240-JH-0100/B 
L/240-GH-0200/B 


PTC RESETTABLE FUSES 


Maximum? 
No-Switch Current 


13 3.1 18 70 | .32 | .33 | 18 
.08 1.6 1 ; 50 | .30 | .33 | 20 | 
04 Tv 35 | .29 | .25 | 22 


1172" MIN 


ti 
“\. AWG 
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[# Industrial Thermocouple Assemblies 
[% High Temperature Thermocouples 
[A Surface Mount Thermocouples 
[ Specialized and Custom Designs 
[AF 


Low Noise Probes and 
Connectors 


Instrumentation Including DIN 
Rail Instruments 


OMEGA offers a wide range of temperature 
measuring systems, from fine gage bare wire 
thermocouples to industrial metal sheathed probes. 
Whether your application is in the laboratory, in the 
field or in industry, turn to OMEGA for quality 
solutions! 


If a standard assembly does not fit your special 
application, OMEGA’s Custom Engineering 
department will be glad to discuss the application 
with you and assist in developing a solution. 


Thousands of Probes In Stock for Sena eae 
a i j ese Products Can Be Found 
Fast, Off-The-Shelf Delivery. Thousands of Styles and _ in the OMEGA® Handbook Set, 
Sizes to Choose From! _ Temperature Measurement, 
Section A. 


For FREE Literature 
Call between 8:30-5:00 


DIAL 203-359-7874 


This Product Can Be Found in the OMEGA® Handbook Set, 
Temperature Measurement, Section D. 


IS0.9001 


CERTIFIED 


http:/)www.omega.com sortie 
e-mail: info@omega.com. 


For Sales and Service In 
the U.S. and Canada: 


7:800:T6-OMEGA 
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[A Weld-On Thermocouple Probes 

[A Surface and Insertion Probes 

[% Exotic Probes for Very High Temperatures 
Lt 

LA 


Hypodermic Thermocouple Probes 
Head and Well Assemblies 
Custom Designs 


These Products Can Be Found in the OMEGA® Handbook Set, 
Temperature Measurement, Section A. 


For FREE Literature 
Call between 8:30-5:00 


— ——“‘_OOSAM DIAL 203-359-7874 

Me wa So 

Design, — 

. Engineering & 
Manufacturing _ 
Services . 


Custom 
Engineering 
Probes Made 
to Your Specs 


LESS R one 
i Nore ena 3 : Bee es 

te ESOT DRS ONS ENON G 
Sen RRS Senaanarens Senay 


CERTIFIED 


http:/www.omega.com sf 2 
e-mail: info@omega.com . 


For Sales and Service In % 
the U.S. and Canada: 


4-800-TC-OMEGA 
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Air 


THERMAL COMPONENTS 


Philips Technologies 
Airpax Protector Group 


9300 


807 Woods Road P.O. Box 520 Cambridge, MD 21613 
Phone: 410-228-1500 Fax: 410-228-3456 E-mail: info@phil 


stechnologies.com 


RRR en 


tyles, which can be 


specified with contacts opening or closing at temperatures from 35°F to 500°F. A large selection of mounting and terminal 
configurations add to the options available to meet your specific applications requirements. Contact Philips Technologies, 


Airpax Protector Group, 807 Woods Road, Cambridge, Maryland 21613, Tel: 410-228-1500 or Fax 410-228-3456. 


Surface Sensing Thermostats [reer 


Series 6600 


The Airpax Series 6600 is a miniature bimetallic snap acting 
thermostat which provides accurate and reliable sensing and 
switching in a single device. It provides fast, positive response 
and excellent repeatability with 1 amp switching capability at 
48 Vdc over its operating temperature range of 40°C to 120°C 
(104°F to 230°F). The temperature is preset at the factory and 
non-adjustable in the field. 


The series 6700 bimetallic thermostat provides accurate and 
reliable sensing and switching in a single device. 

Primarily developed for thermal management applications the 
6700 series provides fast, accurate response thru its operating 
range of 40°C to 120°C. 


Here's an extremely thin, wafer-type thermal switch with an 
overall depth of only .250”. It provides fast, positive response, 
excellent repeat reliability and good shock and vibration 
resistance over its operating range of 35°F to 350°F. A choice of 
open-on-rise (OPR) of close-on-rise (CLR) contact is available. 


Designed for European requirements of 4mm clearance and 

240Vac, this thermostat is designed for use in such industrial 
electrical equipment as business machines, radar, computer 
peripherals, heater blanket controls and heat sink protection. 


A very low-cost thermostat that will meet a number of exacting 
requirements. It is hermetically sealed and offers fast 
response. The grounded case design is unique compared to 
the surface sensing thermostats offered today by other 
manufacturers. Plug, wire-lead, and isolated-base mountings 
are available. The 5011 is available with a 1/4-20 stud mounting. 


¢ Operating temperature range from 40°C to 120°C 
e Short term exposure limit: 260°C, 10 sec. 

¢ Long term exposure limit: -55°C to 160°C 

e Standard dual in-line package (DIP) 

e Epoxy sealed for wave soldering and cleaning 

e UL recognized, CSA certified 

¢ VDE approved 


¢ Operating temperature range from 40°C to 120°C 

¢ Dielectric strength 1480 Vac 60Hz 

¢ International product packaging standard Y220/T0220 
¢ 120Vac, 48 Vdc, 1 amp 

e Epoxy sealed for wave soldering and cleaning 

¢ UL recognized, CSA certified 

e VDE approved 


¢ Overall depth is only .250°C 

¢ Operating temperature range from 35°F to 350°F 
¢ OPR or CLR contact are available 

¢120Vac 5 amp, 240Vac 3 amp 

¢ 2.3 grams 

e Variety of mountings and terminations available 
e UL recognized, CSA certified 


e4mm clearance and 120Vac 15 amp, 240Vac 10 amp 
¢ Operating temperature range from 35°F to 350°F 

¢ Environmental! sealing available 

e UL recognized, CSA certified 

e VDE Approved 

e Variety of styles available 


¢ Low cost, grounded unit 

¢ Operating temperature range from 35°F to 500°F 
e Many mounting packages available 

¢ 120Vac, 32Vdc, 3amp 

¢ Stud-mounted version available 

e High vibration resistance 


Immersion Thermostats [ee 


Series 5020 


Series 5021 


This snap action hermetically sealed temperature control is 
designed for use whenever a hermetic seal and high-vibration 
resistance are required. Protects engines from damage from 
overheating by sensing high water or oil temperatures. The 
Snap action disc is located in the very tip of the probe, assuring 
rapid and true response to liquid temperature. 

The tube will withstand a Pressure Exposure Limit of 1500 PSI. 
Insulation Resistance of 50 megohms minimum at 500 Vdc is an 
important feature of the advanced design control. 


A single throw, snap action, sealed temperature control, 
excellent for applications requiring high vibration resistance. 
Specifically designed with snap action disc located in the very 


¢ Hermetically sealed 

¢ Grounded case 

¢ Operating temperature range from 35°F to 480°F 
¢ 32Vdc, 3amp 

¢ 5020 - 130QPL Listed: Mil-S-12285/1 

¢ All stainless T.1.G. construction 


¢ Solid one-piece brass body construction 
¢ Operating temperature range from 35°F to 325°F 
¢ High vibration resistance 

¢ Waterproof 


tip of the brass probe, this thermostat is ideally suited to 
protect engines from over heating damage by accurately 
sensing high water and oil temperatures. 


¢ OPL listed: Mil-S-12285/2 
¢ Grounded case 
¢ 28Vdc, .25amp 


Series 5100 


This two-terminal, immersion-type hermetically sealed 
thermostat can be used on water-cooled engines, hydraulics 
systems, degreasers, industrial air compressors and tanks 
include stationary and portable air compressors, 
steam-cleaning equipment and for many types of diesel and 
gas engine protection. It offers rapid response to liquid or air 
temperature. 


¢ Hermetically sealed 
¢ All stainless T.1.G. construction 
¢ Operating temperature range from 35°F to 480°F 
¢ 120Vac 3 amp and 240Vac 1.5 amp model available 
¢ lsolated case 
e UL recognized | 
© CSA certified 
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QIUALITY THERMISTOR, INC. 


NTC 0402, 0603, 0805 & 1206 


Negative Temperature Coefficient 
Surface Mount Thermistors _ 


& QTI Patented Technology, #5,257,003 
EIA-575 Standard Configurations 

DESC (HI-REL): #93073(QT0805) 
DESC (HI-REL): #93074(QT1206) 

EIA 481 Tape & Reel Standard Packaging 
Temperature Tolerance Point Matching 
Fracture Stabilized Construction 
Eliminates Tin/Silver Whisker Growth 
Optimized For High Frequency Design 


Resistances From 50 OHM To 
10.0 Meg OHM @ 25°C 


2 & © B&B © 8 8 & & 


DESIGN KITS AVAILAB ROM STOCK, SEE DETAILS: 


www.thermistor.com 


High Temperature 
" NIC Thermistors 


(QTHT Series) 


8 Competively Priced To | cei : . ae j- Under-The-Hood oe eae 
_ Glass Bead Thermistors nn _ Automotive e Level vel Quality ae. 
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QUALITY THERMISTOR, INC. 


Positive Temperature Coefficient 
Surface Mount Thermistor 


(QT0805 Series) 


QTI Patent Pending Technology 
Linear 7000 ppm / °C Tempco 
EIA-575 Standard 0805 Configuration 
DESC (HI-REL) Drawing #98018 
EIA 481 Tape & Reel Packaging 


Temperature Tolerance Point Matching 


2 # 8 8 8 8 8 


Rugged Fracture Stabilized 
Construction 


® Eliminates Tin/Silver Whisker Growth 
# Optimized For High Frequency Design 


# Commercial Values Available From 
22 OHM to 30K OHM 


& Replaces RTH42ES & RTH22ES Series 


TECH BULLETIN QT05015-006 DETAILS: 


www.thermistor.com 


PIC& NIC — 0220 Series 


® Standard Metal Tab & 
» Fully Molded Designs . 


Jissipation Consta | ants. | 


EEM 1999 See us on the World Wide Web at http://eemonline.com | Be1699 


Faster search times and less time online 

Easy search of multiple products & companies 
Round-the-clock solutions to your design needs 

You can retrieve more detailed information, if necessary. 
As fast as a fax, faster than mail & overnight delivery. 


Be sure to check out © 
our other websites devoted | 
to helping those in the design eusermome anaes 
and purchasing of on 
electronic products— a mages 
eemupdate.com oe 
eemlocalsources.com 
icmaster.com 
electronicproducts.com 


ic tonstee + 


EEM Online—your search engine for electronic products. 


SS SS Hearst Business Communications, Inc./UTP Division 
645 Stewart Avenue, Garden City, NY 11530 ¢ Tel: 516.227.1300 © FAX: 516.227.1901 
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Raychem 


THERMAL COMPONENTS 


5300 


PolySwitch Resettable Fuses 


PolySwitch resettable fuses protect electrical and electronic circuits 
against excessive current. 


PolySwitch circuit protection devices protect electrical and 
electronic circuits against excessive current. Like traditional 
fuses and circuit breakers, PolySwitch devices interrupt the 
flow of dangerously high current during fault conditions. But 
unlike traditional fuses and circuit breakers, PolySwitch 
devices automatically reset after the fault is cleared and 
power to the circuit is removed. 


PolySwitch resettable fuses are polymer positive 
temperature coefficient (PPTC) devices that rapidly 
increase resistance in response to excessive currents. 
When the current flowing through a PolySwitch device is 


PolySwitch devices are used in 
a variety of applications including: 
e Audio Visual Equipment 
Batteries 
Computers 
Electronic Games and Toys 
Loudspeakers 
Medical Electronics 
MOSFET Devices 
Motors, Fans, and Blowers 
POS Equipment 
Process and Industrial Controls 
Satellite Video Receivers 
e Security and Fire Alarm 
Systems 
¢ Telecommunications Networks 
e Test and Measurement 
Equipment 
¢ Transformers 


PolySwitch devices have 
distinct advantages over other 
methods of circuit protection: 
e As solid-state devices, 

PolySwitch resettable fuses 

better withstand mechanical 

shock and vibration. 

e Remotely resettable, they can 
reset thousands of times, thus 
eliminating unnecessary product 
downtime, service, and warranty 
repairs. 

e Low resistance means low 
voltage drops in power circuits. 

¢ Many PolySwitch devices are UL, 
TUV, and CSA recognized 
components. 


within its maximum rating, its “base” resistance is very low. 
If the current rises above its maximum rating, the 
PolySwitch device’s resistance abruptly rises. 


Depending upon the PolySwitch resettable fuse and the 
amount of current, the trip time required to reduce the 
current can be as short as one millisecond. Once power to 
the protected circuit is removed, the PolySwitch device’s 
resistance begins to drop, resetting the device after the fault 
is corrected so that normal operation can resume when the 
power is reapplied. | 


Caution: Operation beyond maximum ratings may result in device damage and possible electrical arcing and flame. 
Note: These devices are intended for protection against occasional overcurrent or overtemperature fault conditions, and should not be used when repeated 


fault conditions are anticipated. 


See Our Additional Data Pages In Section - Be4300 


Raychem Corporation * 300 Constitution Drive, Menlo Park, CA 94025 


For technical support and literature call 800-227-7040 ¢ FAX: 800-611-2323 
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RTI Electronics, Inc. 


2900 Blue Star Street, Anaheim, CA 92806-2591 
Telephone: (714) 630-0081 * Fax: (714) 630-4131 


SURGE-GARD™ 


Inrush Current Limiters 


RTI’s Surge-Gard™ devices are manufactured of a specially for- 
mulated metal oxide ceramic material which is capable of sup- 
pressing high inrush current surges. They are especially useful in 
power supplies where, because of the extremely low impedance 
of the capacitor being charged, the bridge is subjected to an 
exceedingly high current surge at turn-on. The Surge-Gard™, 
being of relatively high resistance, limits the current for 1 to 2 sec- 
onds during which time the device decreases in resistance sub- 
stantially to a point where its voltage drop is negligible. 


NTC Thermistors 


THE COMPANY 


RT! Electronics, Inc. designs, manufactures and sells 
quality thermistor products to a diverse international 
marketplace of military, industrial and commercial 
customers. The company has developed lasting cus- 
tomer relationships by providing reliable industry stan- 
dard products, timely service and competitive prices. 


RTI Electronics, Inc. offers its customers state of the 
art manufacturing facilities dedicated to advanced 
thermistor production. The company is staffed by 
experienced innovative engineering and production 
professionals uniquely qualified to assist in the design 
and production of the most demanding thermistor 
applications. As the recognized leader in the supply of 
Inrush Current limiting devices used in switching pow- 
er supplies, RTI's Surge-Gard™ product line enjoys a 
unique position in the world marketplace, and the 
company has earned a reputation for meeting the 
most exacting specifications as well as delivery 
schedules on a global level. 


Disc - Leaded - Surface Mount Devices 
Chip + Molded + Hermitically Glass Sealed 
RTlI’s NTC Disc Thermistors are available in resistances from 1.0 


to 200,000 ohms. They are suitable over a range of resistance 
values and temperature coefficients from relatively low resis- 


, tances and temperature coefficients to very high values. Resis- 

VISI T OUR WEB S/ TE tance tolerance of +1% through +20% are available. Tolerances 

www.rtie.rti-corp.com are specified at 25°C, or at any temperature within the operating 
range. . , 
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DISC - LEADED 
SURFACE MOUNT DEVICES - CHIP 
¢ Over-Temperature Protection « Air Flow Sensing 
* Temperature Compensation — + Automatic Color TV Degaussing 
¢ Arc Suppression * Non-Destructive Fusing 
+ Time Delay * Self-Regulating Heaters 
* Liquid Level Sensing ¢ Single Phase Motor Starting 


Silicon PTC Thermistors 


The positive temperature coefficient of resistance is very large: 
approximately 0.7% °C, making these units ideal for use in tem- 
perature compensating and sensing applications. Applications 
include amplifiers, power supplies, transducers, telemetry, com- 
puters, magnetic amplifiers, thermometry, meteorology, tempera- 
ture regulation, and overtemperature protection. RTI's PTC ther- 
mistors are designed and built to withstand all environmental con- 
ditions required by the most stringent Mil specs. They meet or 
exceed all requirements of MIL- T-23648 for positive pepe Se 
coefficient MrmIstol: 


THERMISTORS 


— ACCU-CURVE'™ Interchangeable 
NTC Thermistor 


RTI's Accu-Curve™ thermistors are small, high quality, low cost, 
epoxy encapsulated, precision, curve matched devices which are 
available in a variety of electrical parameters. They offer true inter- 
changeability over wide temperature ranges and eliminate the 
need for individual circuit adjustments or padding. These thermis- 


tors provide highly accurate and stable temperature sensing 


capability for applications such as temperature measurement or 
compensation. 

¢ Dissipation Constant 1 mW/°C Minimum 

¢ Time Constant 10 Seconds 


Probes & Assemblies 


RTI Electronics, Inc. has extensive: experience in designing: ther- 
mistors to suit the specific needs of users for a wide range of 
applications. RT! Electronics, Inc. has produced components form 
simple consumer sensors to hybrid substrates for critical satellite 
applications. 

RTI's application engineers are available to work with the proper 
resistance properties, response times, sizes and other application 
specific requirements. 
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D RTI Electronics, Inc. Pe hort 


SURGE-GARD™ 
Features 


¢ Lowers rectifier 
cost by reducing 
required peak 
forward surge 
current rating 


e Reduces Noise 


e Reduces Fuse 
Failures 


e High Current 
Capability 


-URGE-GARD™ 


Circuit Protection Devices 
_ NTC Thermistors | 


NTC Thermistors 


Negative Temperature Coefficient (NTC) thermistors are thermally sensitive semiconductor 
resistors which exhibit a decrease in resistance as absolute temperature increases. Change in 
the resistance of the NTC thermistor can be brought about either by a change in the ambient 
temperature or internally by self-heating resulting from current flowing through the device. Most 
of the practical applications of NTC thermistors are based on these material characteristics. 


Inrush Current Limiting Devices 


RTI manufactures SURGE-GARD™ inrush current limiting devices using specially formulated 
metal oxide ceramic materials. These devices are capable of suppressing high inrush current 
surges. They are especially useful in power supplies where the low impedance of the charging 
capacitor exposes the diode bridge rectifier to an excessively high current surge at turn-on. 


Thermistor Terminology for Inrush Current Limiting Devices 


° Imax - The maximum steady state RMS AC or DC current. 
* lop - The actual operating current. 
¢ Riwax - The approximate resistance under maximum steady state current conditions. 


e MAX Operating Temperature - RTI's recommended maximum ambient temperature is 
65°C without de-rating. (Ref. Fig. C for de-rating information) 


¢ Recovery Time - SURGE-GARD™ devices require time to return to their ambient 
resistance state in order to provide adequate inrush current limiting at each power turn-on. 
This time varies with each device, the mounting configuration and the ambient operating 

temperature. RTI recommends a minimum of 60 seconds. The selection of a capacitor 
bleeder resistor can reduce the required cool down time requirement. 
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RTI Electronics, Inc. i273 230-8131 


SURGE-GARD™ 
Selection 
Procedure 


e Calculate Imay 


° CALCULATE 
R@25°C 


¢ Select SURGE- 

' GARD™ specified 
to handle the input 
energy & maximum 
current with a 
R@25°C value 
capable of limiting 
the inrush current 


e Evaluate Joules 
Rating 


e Calculate the 
SURGE-GARD™ 
resistance at Iop 
using the ‘M’ curve 
in Figure B 


¢ Check Figure C 
if de-rating is 
required for high 
ambient operating 
temperature 


EEM 1999 


Applications 


RT!l’s SURGE-GARDs™ are used in many applications today that require limiting inrush 
current when power is applied to a system. The most popular application is the inrush 
protection of the AC current in switching power supplies (SPS). The primary reason for having 
surge current suppression in a SPS is to protect the diode bridge rectifier as the input or 
charging capacitor is initially charged. This capacitor draws significant current during the first 
half AC cycle and can subject the components in line with the capacitor to excessive current. 
The inherent equivalent series resistance (ESR) of the capacitor provides very little protection 
for the diode bridge rectifier. Use of the proper SURGE-GARD™ will provide maximum current 
protection when the power supply is turned on and allow the design engineer to select lower 
peak current rated diode bridge rectifiers for use in their SPS. 


If the resistance of one SURGE-GARD™ does not provide sufficient inrush current limiting for 
an existing application, two or more may be used in series or in separate legs of the power 
supply circuit. SURGE-GARDs™ should not be used in parallel since one unit will tend to 
conduct nearly all the current available. SURGE-GARDs™ may be used in the AC input side 
or in the circuit on the DC line between the charging capacitors and the diode bridge rectifier 
circuit. (Reference Figure A) 


Selection Considerations for SURGE-GARDs™ 


° Imax - The first critical consideration in the selection of a SURGE-GARD™ is the 


maximum steady state current (AC or DC) of the power supply. SURGE-GARDs™ are 
rated for maximum continuous current. The input power (Pin) is calculated as Pin = 
Poutvefficiency. In the case of a 75 Watt SPS with 0.70 efficiency, 100% load is calculated 
to be 107.14 Watts. The maximum input current is at the minimum input voltage. The 
effective input current (I,) is equal to the maximum load divided by the minimum input 
voltage. In this case, a 75 Watt SPS, Ip = Pin/Vin('™) = 107.14 Watts/90 Volts = 1.2 
Amps. Therefore, the SURGE-GARD™ must have an I)jay rating of at least 1.2 Amps. 


e R@25°C. - The second step is to determine the minimum R value of the SURGE-GARD™ 


to be selected that will limit the one cycle maximum current rating of the diode bridge 
rectifier to 50% of its rating to ensure adequate surge protection. Several additional 
calculations must be made to determine the estimated resistance value required at the 
point in time of the maximum current surge. RTI provides for a maximum AC voltage rating 
of 265V RMS on most SURGE-GARDs™. (Reference the Specifications.) If the 
desired maximum inrush current is less than 100 Amps (50% of the diode bridge with a 
peak current rating of 200 Amps), then solving for R would produce a value of 2.65 Q. If 
the MAX Operating Temperature is other than 25°C then the zero power resistance value 
must be calculated using the NTC Resistance/Temperature Conversion Tables. 
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SURGE-GARD™ 


Installation 
Options 
° Thru-hole Leads 


e Insulated/ 
Uninsulated 


e Standoffs 


e¢ Preformed 
Leads 


e See Figure D 


Be1706 


Selection Considerations for SURGE-GARDs™ (Cont.) 


As an example, if the MAX Operating Temp. is 50°C, and the SURGE-GARD™ selected has 
an R-T Curve A, the Ry/R45, factor is 0.464. This indicates in order for the SURGE-GARD™ 


to have the same effective current limiting characteristic at the elevated temperature, it must. 


have a higher resistance than the R@25°C value previously determined. To simplify our 


_ Selection of the minimum R value divide the initial R@25°C value by the Ry/Roz factor. In this 


case, the Minimum R@25°C value = 2.65 Q/0.464 = 5.710. 


¢ Selecta SURGE-GARD™ - The third requirement is to select a SURGE-GARD™ from. 
the Specifications. First find the column labeled R@25°C. The resistance values are listed 
in ascending order. If the exact R value calculated is not listed round up to the next highest 
R value. In this example that would be a 62, 5 Amp part, number SG418. Notice that the 
current rating is higher than required. This current rating is mass dependent therefore the 
part would be larger in size than the circuit requires. Continue down the column until the 
closest current rating is located. In this case it would be a 10, 3 ane rated part, number 
SG220. This would be the selected SURGE-GARD™ of choice. 


e Evaluate Joules Rating - The fourth step is to review the amount of energy that can be 
absorbed or dissipated by a SURGE-GARD™ before a failure may occur. The SURGE- 
GARD™ devices are rated in Joules. In order to calculate the Joules rating the input 
capacitor value must be specified. Assume that the input capacitor is 220ufd. The 
instantaneous energy is equal to one half times the capacitance of the capacitor plus its 
tolerance times the peak voltage squared. In this example, Ei = 0.5 (220 (+/-Tol))'** 
*(265*1.414)* = 15.44 J (nominay). The Joules rating for the SG220 selected is 17J. 


(Please note that other criteria such as hold up time, ripple current, capacitor discharge time, and the. 
efficiency of the power supply design may affect the SURGE-GARD™ selection process. Consult RTI’s 
re engineering personnel for additional information.) | 


. Calculate lopmax Ratio. - Next, estimate the actual operating current, lop ; and 
calculaté the lop(max ‘ratio. The nominal resistance of a SURGE-GARD™:: when 
operated at its Ijay rating is specified in the Specifications under the Rijyay heading. 
The device’s resistance when it is operated at a current less than its Ina rating can be 
estimated by multiplying its Rlyjay rating by the factor, M. As an example, a SURGE- 
GARD™ with an Ijjax of 3.0 Amps and an Riggax of 0.20 that is operated at 1.2 Amps, 
the lop/lng AX current ratio is 1.2 Amps/3.0 Amps = 0.40. The corresponding M factor can 
be determined from the graph shown in Figure C to be 3.2. Therefore the device’s 
estimated resistance at 1.2 Amps can be calculated to be R= 3.2 * 0.20 Q=0.64Q. If 
two different SURGE-GARDs™ have similar Iyjay ratings but different R@25°C values 
and they meet the circuit requirements, then select the one with the lowest RIMAX 

~ nominal value. 


e Lastly, if the MAX Operating Temp. range is >65°C or <0°C, refer to the SURGE-GARD™ 


Recommended Ijax De-rating Curve, Figure C. 
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SURGE-GARD™ Installations | | SURGE-GARD™ Resistance Curve | 
a | - POINTC —> = ae pe 


POINT A 
4 
= 
: 
: 
i 
: 
a) 


10 15 20 25 30 3.5 4. 
M 


POINT B 


Figure A Figure B 


i, . The recommended Imax current versus the ambient 
temperature is shown in Figure C. 


| THITTN TT If the ambient temperature is between 0°C and 65°C, 
. the percent of Imax is 100%. 
cen HEE If the ambient temperature is between 65°C and 


of Rated 60 
150°C, the percent of Imax = 100 [1- pa a ] 


T= ambient temperatures between 65°C and 150°C 


If the ambient temperature is between 0°C and -40°C, 
Gneipareentor max T-0°C 

the percent of Imax = 100 [1- -—~+ 
: ERY . eis [ “40°C | 


Ambient Temperature 


Degrees Centigrade (°C) 7 T = ambient temperatures between 0°C and -40°C 
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SURGE-GARD™ Specifications 
“oien 
Style A Style B Style C (Ohms) (+%) (AMPS) (Ohms) (Inches) (Inches) (Inches) Curve (Joules) 
SG260_ > me 5 | 20 |. 3000 | ‘.ot0 | 1.250 200 | .040 31” 
90 | 
ae 
| 900 
|__600_ 


Part Number 


Lead Dia. NTC | Surge Rating 
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For applications requiring ratings not shown, contact RTI Electronics, Inc. applications engineering. 
Maximum operating voltage is 265V RMS. 
*Maximum operating voltage is 120V RMS. 
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RTI Electronics, Inc. a je bar 


NTC Resistance/Temperature Conversion Tables | 


~ 
+ 


Temperature R-T . | R-T 
°C Curve B 


oO 
c 
x 
< 
oO 
q 


P25 
[380 
30 864 | 06 | 828 806 841 1.4 
35 732 689 653 710 2.3 
40 628 576 533 602 3.2 


3 4.3 
39 5.0 


BAN 
ol 
ol 
w 
ih 
Nh 
jo) 
(oe) 
NO 
ah, 
(se) 
i 
Ga 
N 


oT 
So 
iS 
(o>) 
B& 
Nh 
o1 
i 
(o>) 
_s 
on 
oo 
(o>) 
[o) 
—s 


iN 


55 403 343 299 377 5.9 
60° 350 292 249 326 6.7 
65 305 247 208 282 7.5 
80 20 6 | 049 157 126 188 9.8 
85 183 137 107 165 10.5 
90 163 120 146 11.2 
105 117 4.0 102 13.3 


NTC Resistance/Temperature Curve Characteri 


R-T Curve A 


Temperature Coefficient « @ 25°C -3.3%/°C -3.9%/°C -4.4%/°C -3.5%/°C 
| Beta, B 3000°K 3530°K 3965°K 3200°K 


i 
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~ SELC 


CA AND OA (602-S) THERMOSTATS (602-K) GOLD CONTACTS 
| 


- Selco model numbers SC, SO, SC-A, SO-A and SO-AM 
are still available. Consult Selco. 


UL. ELECTRICAL RATINGS -TEMPERATURE RANGE 
-125VAC, 15 Amps, Resistive 50 Degrees F. to 
250VAC, 10 Amps, Resistive - 320 Degrees F. 
i 100,000 Cydes APPROVALS | 
GOLD CONTACTS _ ULL. File No. E145478(S) 
RECOMMENDED Guide XAPX2 | 
-120VAC, 125VA (Pilot Duty) VDE File No. 69046 
30VDC, | Amp -_DEMKO File No. DK-45. 
100,000 Cycles INSULATION RESISTANCE 
INDUCTIVE LOAD RATINGS —__‘'!00 M8? or more 
|20VAC FLA 5.8 Amps (with a 500 VDC megger) 
_ LRA 34.8 Amps ~ DIELECTRIC STRENGTH 
240VAC.FLA 2.9 Amps 1,500 V for | minute 
_ LRA 17.4 Amps HEAT DURABILITY 
I/4 horsepower, 6000 cycles 320 F : 


OAM (603-U) MANUAL RESET THERMOSTATS (603-K) GOLD CONTACTS 


U.L. ELECTRICAL RATINGS APPROVALS 
T25VAC, 15 Amps, Resistive ULL. File No. E145478(S) 


250VAC, IO Amps, Resistive Guide XAPX2 
6,000 Cycles CSA File No. LR6320! 
TEMPERATURE RANGE CSA File No. LR94425 
122 Degrees F. to CIRCUIT RESISTANCE 
320 Degrees F. (initial value) 
MANUAL RESET 50 MQ or less 
.118” Dia. 30% below its operating INSULATION RESISTANCE 
2 holes temperature 100 MQ or more 
AUTOMATIC RESET (with ‘@ 500 VDC megeer) 
-40 Degrees F. DIELECTRIC STRENGTH 


1,500 V for | minute 


HEAT DURABILITY 
320 F. 


U.L. ELECTRICAL RATINGS DIFFERENTIAL 


125VAC, 15 Amps, Resistive 18F. .-45F. (10-25C.) 
250VAC, 10 Amps, Resistive 

Te Ses CIRCUIT RESISTANCE 
| (initial value) 
ENVIRONMENTAL TEMPS 50mQ or more 


| AF. -392F. (-20C. -200C.) 


Bsa DIELECTRIC STRENGTH 
INSULATION RESISTANCE —_—1500VAC/11 minute 
100 mQ or more 


5735 4.5mm) ‘ 
377 (9.6mm) (with a SOOVDC megger) COFFEE MA R, NO 
& DRY OVERRIDE: 
b.638 6.2mm ~ TEMPERATURE RANGE 455F. (235C.) | 
32F. -365F. (0-185C.) | 


TO INSURE THAT A SAFE COMBINATION OF THERMOSTAT AND APPLICATION IS ACHIEVED, THE 
‘PURCHASER MUST DETERMINE PRODUCT SUITABILITY FOR THEIR INDIVIDUAL REQUIREMENTS. 


To Order Call: (800) 336-3963 ° (714) 712-6200 « Fax: (714) 712-6222 
Selco Products Co. « 709 N. Poplar St.* Orange, CA 92868 


Be1710 For manufacturers’ sales offices, see yellow pages EEM 1999 


5300 


THERMAL COMPONENTS 5300 


THERMOSTATS 


MODELS AVAILABLE FROM STOCK - 
CACEOSE ON RISE (normally open) 


solder sri bre ‘roe 


printed orm board 


; eo OAGOOCRG).....|....... . -| ....... |. 6025, 4028... 
“QAGOPCB.. Moe le 


CA/OA 
quick connect (Q 


en) 


OA-OPEN ON RISE (normally closed) 


OA-M CA/OA OPEN / CLOSE 
— stud mount en degree F. degree F. 
res 


— CA-85-PCB 


OA-175 


_ OA120-0C 8 


~— OA-95- -QC (3) 


~ OA-110-0C 8) 


CA-110-PCB _ 


~ CA-130-QC (3 


OA-140-QVC (3) 


( 
CA-140-QC (3) 
OA-150-QCC (3). 


ie ON BORER cece dk aces. 


_.CA104-ST 


OA-120MA(3)(1)_ | 


— OA140M3) | 405 110 


BORA BOM GY sc: coil lactis at auteur cet oO POR seuss ail 


OA-150-PCB 


— OA-180 


~CA-180 


_ OA-1907 ” 


. CA: 170QC (3) | 


~QA-175-QC (3) 


‘CA-175-QC (3) 


OA-180-QC (4) 
OA-185-QC18(3) _ 


CA-180-RS (2) 


~OA-190- QC 


OA-194-QC (4) - 


(3 
CA-190-QC (3 
(4 

C 


) 
OA-194-QCC (3) _ 


_OA-200 


PR eo) eee 


OA-194M | 


_OA-200-ST | 200#5 | 


~CA-200° 


CA-205 | 


_ OA-210 — 


OA-210-QC (4) _ 


OA-210-QVC (3) _ 


CA-210-QC (4) 


_CA-205-ST | 175+ 


OA-220 


 CA-225— 


- OA-230 


_CA-240 


OA-250-QC (4) __ 


OA-250M 


~OA-250_ 


OA-250-QCA (3)(1) | 


OA-265MA 


CA-270 


“OA-280 


 OA-280-QC (4) 


~OA-285-MQC (3) |. 


OA-300 


_ OA-300-QC (4) 


_OA-302M 


CA-300 


Selco 
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(1) air mount 


(2): rotating bracket (3) .250 quick connect (4) .187 quick connect 


To Order Call: (800) 336-3963 ¢ (714) 71 2-6200 © Fax: (714) 712-6222 
Selco Products Co.« 709 N. Poplar St. * Orange, CA 92868 
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SELCO 3/4" DISC THERMOSTATS 


KISO Series 


ei, 


KFSC/KHSO Series 


Direct sensing thermostats are larger giving them a powerful 
bimetallic disc & higher electrical rating. Ideal for H.V.A.C. systems 
& industrial applications. 


ELECTRICAL RATINGS: 

120, 240, 277VAC, 25 Amps, resistive, 100,000 cycles 

120VAC, 10F. L.A., 60L.R.A., inductive, 100,000 cycles 
240VAC, 5F. L.A., 30L.R.A., inductive, 100,000 cycles 


Cross Reference Chart 
a Elmwood Klixon 
2500 20600 


SURFACE-MOUNT 
INDUSTRIAL 
MODEL 


AIRSTREAM 
MODEL 


Models From Stock 
Part No. Open Close 


KFSC-120 1OOF. +5F. 120F. +5F. 
KFSC-130 LIOF. +5F. 130F. +5F. 
KHSO-120 120F. +5F. 110F. +5F. 
KHSO-140 140F. +5F. 100F. +5F. 
KHSO-180 180F. +5F. 140F. +5F. 
KHS0-250 250F. +5F. 210F. +5F. 
KISO-110 110F. +5F. 100F. +5F. 
KISO-186H 186F. +5F. 176F. +5F. 
KISO-190 _ 19OF. +5F. 160F. +5F. 
KISO-300 — 300F. +5F. 270F. +0F, 


on a Automatic Reset 
CAP-MR- Manual Reset (Trip Free) 


These units open or close on rise. They offer very close differential. 


When the temperature rises the bulb fluid expands via a capillary 
tube to an expandable diaphragm activating an electrical switch at 
the set point. The cases are made of ceramic. Many bulb length 
and diameters available in copper or stainless. S.P.S.T. or S.P.D.T. 


ELECTRICAL RATINGS: 
120/240VAC at 20 Amps 
ULL. C.S.A., VDE, SEMKO, KEMA, E.C. 


Selcor: 


CAP-MR Series 
— 1.10-——> 
CAP Series 
Models From Stock . 
Part No. Temp. Range Bulb Length Bulb Dia. 
CAP-85-195 85F. - 195F. ; 
CAP-85-230 85F. - 230F. .200” 
CAP-120-570 120F. - 570F. 20" 
CAP-MR-200 2Z00F. 23” 
CAP-MR-572 572F. 


To Order Call: (800) 336- 3963 - (71 4) 712-6200 + Fax: (714) 712-6222 
Selco proces Co. « 709 N. monte St. ° Orange, CA 92868 
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5300 7 . _THERMAL COMPONENTS _ | 5300 


& NTC Thermistors 


MATEO sence usa cor 
f I Thi C _ Semitec USA Corp. " 


New Revolutionary Technology- 50Opm Thin — a | ; 
| Dimensions x: fed ) # a 
: ber 


\ 


ite cade : 
50 x 1 ee . 
| 075 | 5+ ican ee Slipped film} max. 
100 100 + 1 Protruded adhesive:1 max. Unit (mm) 


Specifications 


» TON {0.0K = 1% 3d35K + 1% "32 “50-90 
104TOOO | = 100.0kQ+ 1% 4390K + 1% 7 ; — -50~125 


*1 R25: Rated zero-power resistance value at 25°C, +2% and 3% are also available. 
*2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor temperature reaches 63.2% of the temperature difference. The value is méasured in air. 


| Dimensions 
Lead wire AWG30 


: Epoxy , ; 

6 ; . 

: ses AH © AT-3 3.8 max. 2.4 max. 
40~100 AT-2 3.8 max, “ ies : 


AT-4 


1 


AT-11 . # . 
Oe o - . Hy 0.5 Tim-Plated 
: _ O3sq Ff = 0.5 Tim-Plated | ae Aley 
oe cee s : Q Marking TPE lead wire soldered 42 Allo 
+ 7h . 
ape . .. 15 max. 1 [51 ; Tree Unit (mm) 
Specifications | a 254028 : , 


2(3) 
| 
100.0k Q + 1% 


*4 R25: Nominal zero-power resistance value at 25°C, +2% and 3% are also available. 
*2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
“3 Time when thermistor reaches 63.2% of temperature difference. The value is measured in air. 


Dimensions 


¢0.6 Silver plated 
CP wire 


aes i ea 


3042 3+0.1 3042 


| e250. 


Unit (mm) 


302IT 3.0k Q + 2% _ 3860K + 1% -50~125 
502IT 5.0k 2 + 2% 3860K * 1% 50-125 
103IT 10.0k 2 * 2% 3435K 1% p85 T8510 


~ 
| 
en nee 


303IT 30.0k Q + 2% 3760K + 1% -50~125 
503IT 50.0k Q + 2% 4055K + 1% -50~125 


*41 R25: Nominal zero-power resistance value at 25°C, +1% and 3% are also available. 
*2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor reaches 63.2% of temperature difference. The value is measured in air. 


SENTEC Semitec USA Corp. © Suite 332 ¢ 400 West Main Street ¢ Babylon, NY 11702 © 516-587-4086 ® Fax: 516-321-9604 
| Regarding details specifications, visit us on the web at http://www.semitec.co.jp/ * E mail: semitec@mail.idt.ner 
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SEM Vi (il ° Semitec USA Corp. NTC Thermistor S 


HTF Type 


HT Type 


HTS Type 


1.2620.15 


3.0+0.3_ | 2.65+0.2 
650. 


mai 


Unit (mm) 


100.0 2 2% 


*{ R25: Rated zero-power resistance value at 25°C, +1% and 3% are also available. 
*2 B value: determined by nominal zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor reaches 63.2% of temperature difference. The value is measured in the air. 


Dimensions 


2125 type 1608 type 


. ‘s ; | Yu GY: Unit (mm) 
Specifications aan Bos A 


-40~125 
-40~125 


*1 R25: Rated zero-power resistance value at 25°C, +2% and 3% are also available. 
*2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor temperature reaches 63.2% of temperature difference. The value is measured in air. 


(Clinched lead type) 


Dimensions 


(Straight lead type) 


(Clinched short lead type) 


Epoxy coat rf 
Unit (mm) 
Te) 
LB 
© 
pa 
3 


Specifications 


Tmax 22.5 max 


MOO | 5.1-22.02+10% | 2900-31502 10% | 2.6-4.6 -40~200 
MCI C1 C10 2.2~10.0 2+ 10% 2900~3150 + 10% -40~200 
MOO o14 1.0~5.1 Q + 10% 2900~3150 + 10% 6.5~11.9 0.04~0.14 -40~200 


*1 R25: Rated zero-power resistance value at 25°C. 
*2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor temperature reaches 63.2% of temperature difference. The value is measured in air. 


® 
SENTEC Semitec USA Corp. ¢ Suite 332 ¢ 400 West Main Street « Babylon, NY 11702 ¢ 516-587-4086 ® Fax: 516-321-9604 
Regarding details specifications, visit us on the web at http://www.semitec.co.jp/ * E mail: semitec@mail.idt.net 
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®) | | : 
SEMMITIEC somisc ea corp. __NTC Thermistors 


Dimensions Nickel-plated 42 alloy 


“Coa, 0:19) Unit (mm) 
Glass encapsulation 


Specifications 


1 
1 


4608K = 1% 


*1 R25: Nominal zero-power resistance value at 25°C 
*2 B value: determined by rated zero-power resistance at 25°C and 85°C. . 
“3 Time when thermistor reaches 63.2% of temperature difference. The value is measured in air. (silicone oil) 


Dimensions 0.5¢ Nickel-plated Glass encapsulation 


Specifications - Unit (mm) 


| 
4 


252CT-4 2.5k Q+ 5% 3670K + 2% 


10~20 -50~250 
513CT-4 51.0k 2 + 5% 3610K + 2% 10~20 | -50~250 
563CT- 56.0K Q + 5% 3610K + 2% 


10-20 -50~250 
104CT-4 100.0K Q + 5% 3450K + 2% 10~20 -50~250 
204CT-4 200.0K Q + 5% 


10-20 -50~250 
*{ R25: Nominal zero-power resistance value at 25°C. 


“2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor reaches 63.2% of temperature difference. The value is measured in air. 


3500K + 2% 


Dimensions 

3 { _Glass_-:0.225 @ Dumet leads . a 4 _Glass_ 0.2 Dumet leads 

ee pele oa Ste aeons 2 a el es ee, 
4.5max. 3.5max. | 


(BT-5) (BT-6) 


Specifications - Unit (mm) 


O OBT-5 tk Q-1300k Q + 10% | _3250K~4380K + 3% 50-300 
0 OBT-6 5.0k 2-1300kK 2+ 10% | 3250K-4380K+9% | 04 | BT 50-300 


*1 R25: Nominal zero-power resistance value at 25°C 
*2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor reaches 63.2% of temperature difference. The value is measured in air. (silicone oil) 


® 
STE Semitec USA Corp. ¢ Suite 332 * 400 West Main Street * Babylon, NY 11702 © 516-587-4086 ® Fax: 516-321-9604 
Regarding details specifications, visit us on the web at http://www.semitec.co.jp/ * E mail: semitec@mail.idt.net 
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SEMMITEC ° Semitec USA Corp. NTC Thermistors 


Dimensions 
pee ak... cee lee Solder plated lead wires 
<1 : (0.25) $ ae (0.25) 
: ee ef at 
ae a 
max4 eis max4 
(0.17) (0.17) 


Enlarged view Resin (ET-2: Light Brown, ETB: Black) Enlarged view 


Specifications ent Termine Unit (mm) 


3.2(3.4 
3.2(3.4) 


-40~90 
-40~100 


[—“aoseri@) | 4.0K025% ~~ 100k 1% «| 20.4) : 
213.4) 

) | 23 
2 
| 
10.0k 0 2% 4 


*1 R25: Nominal zero-power resistance value at 25°C 
“2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor reaches 63.2% of temperature difference. The value is measured in air. 


( + 3 
3 x 
833ET-1(2 83.0k 2 + 3% 4013k + 1% 3.2(3.4) -40~100 
( + < 


-40~100 
-40~100 
-40~90 


Dimensions 
0.3SQ Epoxy coat CP wire 
Epoxy coat 105°c PVC cord Soldered 

= © “i 
ay 20+5 seb xf ______— 

eee | 5 Lag al 30min. canes 

8 max 
DT-1 DT-2 Unit (mm) 


Specifications 


C} LIDT- 1.0k Q~100.0k Q + 5% 3230K~4870K + 3% -50~100 


1 5 ~ 
0 ODT-2 1.0k Q~100.0k Q+5% | 3230K~4870K + 3% -50~110 


*1 R25: Nominal zero-power resistance value at 25°C. 
*2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor reaches 63.2% of temperature difference. The value is measured in air. 


Dimensions 
Epoxy coat 
| ay 
CP wire 
Unit (mm) 


Specifications 


~_GEDS | 50.0.0-100.0k 0 215% | 3250K-4860K = 5% 40-110 


*1 R25: Rated zero-power resistance value at 25°C, +10% are also available. 
*2 B value: determined by rated zero-power resistance at 25°C and 85°C. 
*3 Time when thermistor reaches 63.2% of temperature difference. The value is measured in air. 


® . 
SE Nik Semitec USA Corp. ¢ Suite 332 ¢ 400 West Main Street * Babylon, NY 11702 © 516-587-4086 © Fax: 516-321-9604 
Regarding details specifications, visit us on the web at http://www.semitec.co.jp/ * E mail: semitec@mail.idt.net 
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: a | rar Unit (mm) 
5 | | = 


PEDO | ___ 001-180 ‘i 
Foog 0.01~18.0 


*1 Pinch-off current is measured by impulse wave at 25°C. 
*2 Temp. coefficient is measured between 25°C and 50°C. 


-0.53~2.1 -30~150 
-0.53~2.1 -30~150 


Unit (mm) 
Specifications 


tas : oot: Bods» IgE 
zsOo0 0 12~47V 9.72~38.1 -40~150°C 
Zs0) 0 OU 12~47V 9.72~38.1 -40~150°C 
zsO 0 OD 12~47V 9.72~38.1 -40~150°C High reverse-Voltage 


SEMMITEC  semeoc usa corp 


The Leading Manufacturer of Circuit Protectors & Thermal sensing Devices. 


SEMITEC GROUP 

USA: SEMITEC USA CORP. 
Suite 332, 400 West Main St. Babylon, NY 11702 
TEL: 516-587-4086 FAX: 516-321-9604 
E-mail: semitec @ mail.idt.net 

JAPAN: ISHIZUKA ELECTRONICS CORPORATION 
TEL: 81-3-3621-2704 FAX: 81-3-3623-7776 

: E-mail: semitec @ saturn.netspace.or.jp 

UK: ATC SEMITEC LTD. 
TEL: 44-1565-750538 FAX: 44-1565-652396 
E-mail: r.savin@atcsemitec.u-net.com 


HONG KONG: SEMITEC (H.K.) CO.,LTD. 


TEL: 852-2369-6773 FAX: 852-2739-2396 
_ TAIWAN: ISHIZUKA ELECTRONICS CORP. TAIPEI OFFICE 
TEL: 886-2-2509-9855 FAX: 886-2-2509-9599 
KOREA: JIN SUNG CORP. 
TEL: 82-2-851-3127 FAX: 82-2-851-3129 


http://www.semitec.co.jp/ 
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WAFER THERMISTORS 


| Features 


INTERCHANGEABLE TOLERANCE WAFER THERMISTOR 


¢ BEST CHOICE FOR APPLICATIONS REQUIRING HIGH ACCURACY OR 
INTERCHANGEABILITY OVER A WIDE TEMPERATURE RANGE 


D ¢ VERY HIGH STABILITY 
* INDUSTRY-STANDARD RESISTANCE VS. TEMPERATURE CURVES 
| | STANDARD TOLERANCE WAFER THERMISTOR 
Thee Op Perteges Epon Rea * BEST CHOICE FOR APPLICATIONS REQUIRING HIGH ACCURACY AT 


A SINGLE TEMPERATURE (STANDARD CALIBRATION TEMPERATURE 
IS 25°C; OTHER TEMPERATURES ARE AVAILABLE) 


¢ HIGH STABILITY 
¢ COST-EFFECTIVE 


OPTIONS 

« CUSTOMIZED LEAD AND TERMINATION OPTIONS 

¢ NON-STANDARD RESISTANCE TOLERANCES 

¢ NON-STANDARD INTERCHANGEABILITY AND OPERATING RANGES 
¢ NON-STANDARD RESISTANCE VS. TEMPERATURE CURVES 


Sensor Scientific wafer thermistors are ideally 
suited for applications requiring a high-precision 
temperature sensor, without high cost. Standard 
units are available with resistance values from 100 
to 100k ohms @ 25°C. Values outside this range are 
available upon special order. A variety of custom 
options are available, including ready-to-use 
temperature probe assemblies. Design assistance 

is available. 


For resistance temperature curve information - 
Contact Sensor Scientific, Inc. or see our website 


INTERCHANGEABLE STANDARD 
TOLERANCES TOLERANCE 
Resistance +0.2 Deg C +0.5 Deg C +1.0 Deg C Replace * R. vs. Temp. Maximum Lead Lead 

@ 25 Deg C tolerance tolerance tolerance w/ Desired Curve Diameter (D) Diameter Length 
ohms Tolerance in % inches inches inches 
100 W101A* A 0.250 ~ 0.016 1.5 min. 
500 W501 A* A 0.125 0.0126 1.5 min. 
1000 W102A* A 0.095 0.0126 1.5 min. 
1000 W102C* C 0.150 0.0126 1.5 min. 
2000 WM202C WN202C WP202C W202C* C 0.095 0.0126 1.5 min. 
2252 WM222C WN222C WP222C W222C* C 0.095 ' 0.0126 1.5 min. 
3000 WM302C WN302C WP302C W302C* C 0.095 0.0126 1.5 min. 
4000 WM402C WN402C WP402C W402C* C 0.095 0.0126 1.5 min. 
5000 WM502C WN502C WP502C W502C* C 0.095 0.0126 1.5 min. 
10000 WM103C WN103C WP103C W103C* C 0.095 0.0126 1.5 min. 
10000 WM103Y WN103Y WP103Y W103Y* Y 0.095 0.0126 1.5 min. 
30000 WM303D WN303D WP303D W303D* D 0.095 0.008 2.0 min. 
30000 WM303E WN303E WP303E W303E* E 0.095 0.0126 1.5 min. 
50000 WMS503D WN503D WP503D W503E* D 0.095 0.008 2.0 min. 
100000 WM104D WN104D WP104D W104D* D 0.095 0.008 2.0 min. 


Call us toll-free at 800-524-1610 (in the US) — or check us out on the web at www.sensorsci.com 


6 Kings Bridge Road - Fairfield, New Jersey 07004 - Phone: (973) 227-7790 - Fax: (973) 227-8063 - Email: sales@sensorsci.com 
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g $f R: ir 


FEATURES 

* SUPERIOR STABILITY 

* ROBUST GLASS SEAL CONSTRUCTION 

* NON-STANDARD GLASS AND LEAD LENGTHS, RESISTANCE 
VALUES, AND VALUE-ADDED ASSEMBLIES ARE AVAILABLE 


Sensor Scientific glass probe thermistors are 
ideal for applications requiring high stability 
and ruggedness. Typical applications include 
fluid flow and level measurement, temperature 
measurement, and temperature compensation 


d 


SMALL BEAD THERMISTORS s14 SERIES) 


0011 —»>|} |<— 
(028mm)  {F 


<«— 014 


—— pe 
(.86 mm) 


| 375 


: can (9.5 mm) 


FEATURES 

* SUPERIOR STABILITY 

* VERY FAST RESPONSE TIME 

* LOW THERMAL MASS 

* NON-STANDARD LEAD LENGTHS, RESISTANCE VALUES, AND 
VALUE-ADDED ASSEMBLIES ARE AVAILABLE 


Sensor Scientific small bead thermistors are 
typically used in applications that require a sen- 
sor with low thermal mass and/or small physical 
size. Typical applications include biomedical 
assemblies, fluid flow and fluid level measure- 
ment, hot wire anemometry, and small surface 
area measurement. 


For resistance Temperature curve information - 
Contact Sensor Scientific, Inc. or see our 
website 


Diameter, nominal (D) inches 0.014 
mm 0.36 

Length, nominal (L) inches 0.02 
a mm 0.5 


0.043 : 0.060 0.080 0.100 
1.09 1.52 2.03 2.54 
-0.1 0.25 & 0.50 standard; other lengths available 


0.19-& 25.4 standard; other lengths available 


Material 


Diameter, nominal (D) inches 0.0011 
mm 0.028 

Length, nominal (L) inches 0.375 
mm 9.5 


SEC. 1 


Platinum Alloy 


tinned Dumet tinned Dumet — tinned Dumet __ tinned Dumet 


0.008 0.008, 0.0126 0.0126 

0.20 p20, * 0.32 0.32 

| 2.00 2.00 200 2.00 

| 5 51 Bt 51 

| | ae: aa 10 15 21 
| 0.7 0.8 1 


Dissipation constant; still air mW/Deg. C. 0.1 


| 


oF 
— 


Call us toll-free at 800-524-1610 (in the US) — or check us out on the web at wwwssensorsci.com 


6 Kings Bridge Road - Fairfield, New Jersey 07004 - Phone: (973) 227-7790 - Fax: (973) 


227-8063 - Email: sales@sensorsci.com 
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GLASS ENCAPSULATED THERMISTORS 


0.020" +0.001" Glass Body FEATURES: 
FGM pune) * HIGH STABILITY 
: : | - LOW COST 


NX ¢ HIGH TEMPERATURE CAPABILITY 
——— 0.075" Max. ¢ HERMETICALLY SEALED DO-35 PACKAGE 


—»| 0160" |x | | OPTIONS: 
| | ¢ NON-STANDARD RESISTANCE VALUES 


Max. 
¢ NON-STANDARD TOLERANCES 
-*¢ TAPE AND REEL PACKAGING 
¢ VALUE ADDED CUSTOM PROBE ASSEMBLIES 


SPECIFICATIONS: 


¢ THERMAL TIME CONSTANT: 5 SECONDS (STILL AIR), 
0.5 SECONDS (STIRRED OIL) 

¢ DISSIPATION CONSTANT: 2 mW/°C 

¢ MAXIMUM OPERATING TEMPERATURE: 300°C 


The SD series of glass encapsulated thermistors offer 

the tighter tolerances and low costs associated with wafer 
thermistors, with the reliability and high temperature 
capabilities normally associated with glass probe 
thermistors. The rugged DO-35 diode style package is 
resistant to enviromental stress. Tape and reel packaging 
‘is available for auto-insertion applications. 


2500 . $D252G10 10 G 
O00: 0210 
4000 $D402G10 10 G 


1000000 $D105D10 10 D 
The standard resistance tolerance is £10%. +1%, 2%, and 5% are available upon request. To specify a tolerance other than number with the desired _toler- 
ance.+10%, substitute the "10" suffix in the part 


Call us toll-free at 800-524-1610 (in the US) — or check us out on the web at www.sensorsci.com 
6 Kings ‘Bridge Road - Fairfield, New Jersey 07004 - Phone: (973).227-7790 - Fax: (973) 227-8063 - Email: sales@sensorsci.com 
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PLATINUM THIN FILM RTD ELEMENTS 


FEATURES 


° AVAILABLE IN 100, 500, 1000, AND 
2000 OHM RESISTANCE VALUES 


¢ STANDARD IEC 751, ASTME1137 
AND NON-STANDARD TOLERANCES AVAILABLE 


¢ WIDE CHOICE OF SIZES 
° 2, 3, AND 4 WIRE EXTENSION LEADS AVAILABLE 


* CUSTOM-ENGINEERED TEMPERATURE PROBE 
ASSEMBLIES 


Sensor Scientific, Inc. Platinum Thin Film RTD Elements are 
fabricated using state-of-the-art thin film processing techniques, 
resulting in an element of exceptional quality and stability. The 
wide choice of resistance, tolerance, and size options allows for 


complete design flexibility. 


RTD elements are available with extension leads, and incorporated 
in complete temperature probe assemblies. Please contact Sensor 
Scientific for additional information. 


Assemblies: 

Generally, thin film RTD elements are incorporated into some type 
of assembly for protection. Extension leads may be attached via 
soldering, crimping, brazing or welding. The attachment method 
must be capable of withstanding the intended 

maximum operating temperature. 


The following precautions must be taken when incorporating the element into an assembly: 
1) Avoid straining the element leads. : 
2) If extension leads are attached via soldering or brazing, all flux residue must be removed. 


3) The resistance of extension leads must be taken into consideration. Resistance value at 0°C calibrated Imm from end 
of lead wire. DIN = IEC751 


4) If elements are encapsulated in a potting compound, insure that the compound will not induce pressure loads, 
resulting in a strain-gage effect | 


Resistance 
at 0 Deg. C. 
ohms 


1.0 +/- 0.2 


2.3 +/-0.2 


1.3 +/- 0.2 


5.0 +/- 0.2 2.0 +/- 0.2 1.3 +/- 0.2 


5.0 +/- 0.2 4.0 +/- 0.2 1.3 +/- 0.2 


10.0 +/- 0.2 2.0 +/- 0.2 1.3 +/- 0.2 


10.0 +/- 0.2 2.0 +/- 0.2 1.3 +/- 0.2 
Resistance value at 0°C cali- @@ - Tolerance OB = DINB M - Temperature Range 
brated 1mm from end of lead 01=1/10 DIN B at O°C 05 = ASTMB L = -50 to + 400 Deg C 
e 02 = 1/5 DIN B at 0°C 06 = 3/2 DIN B at 0°C M= -50 to + 550 Deg C 
WHE eee 03 = 1/4 DIN Bat 0°C 07 = 2 DIN Bat oC H= -50 to + 600 Deg C 
04 = 1/3 DIN B at 0°C 08 = 5 DINB at 0°C 


0A = 1/2 DIN B (DIN A) at 0°C 09 = 10 DIN B at 0°C 


Call us toll-free at 800-524-1610 (in the US) — or check us out on the web at www.sensorsci.com 
6 Kings Bridge Road - Fairfield, New Jersey 07004 - Phone: (973) 227-7790 - Fax: (973) 227-8063 - Email: sales@sensorsci.com 
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CUSTOM TEMPERATURE PROBE ASSEMBLIES 


Sensor Scientific Temperature Probe Assemblies offer a specific Solution for a specific application. The designs depict- 
ed below are a sample of the many options available. If a standard configuration is not practical, our application engi- 
neers will assist you in designing of choosing the probe best suited to your application. Most of the designs depicted 
below are available with wafer (W type), glass encapsulated (SD type), or glass probe (SPtype), NTC thermistors, and 
Platinum (P type) RTD elements. Contact Sensor Scientific for specific design capabilities. 


Maximum operating temperature: 


¢ W type thermistors: 150°C (for best stability for ¢ P type Platinum RTD elements: 400°C 
interchangeable wafer thermistors, the operating ¢ Standard and custom probe designs are available; 
temperature should be limited to 70°C Maximum) consult factory for details 


¢ S, SP & SD type thermistors: 200°C 


STD 1 STD2 STDS 


Air, Liquid, Soil Gas, Liquid, HVAC 


TEFLON sale ek TEFLON |.— 
" je——_ L meres 0 
cable 1.0" | | CABLE 7) 0.25"0.D.—| | 
0.188" O.D. MOUNTING f 
0188" O.D. i 1/8" NPT | FLANGE 
STAINLESS STEEL STAINLESS STEEL STAINLESS STEEL 
SsTD4 


Surface HVAC/R | HVAC Duct Temperature, 
Temperature Appliance Temperature 


0.25" HEX 


Stainless Steel 


—(0. y) a Vinyl — Tipcor Cable 
STAINLESS | oy CY 


= STEEL OR 
eae 


#8-32UNC-2A 


TEFLON 
CABLE 


Penetration Probe Gas Temperature/ Small Medical 
Fluid Level Temperature Probe 


Glass Encapsulated Thermistor 


Phenolic Handle : . Faston-Type 
Pointed Tip Connectors 


Insulated 
Leads 


Call us toll-free at 800-524-1610 (in the US) — or check us out on the web at www.sensorsci.com 
6 Kings Bridge Road - Fairfield, New Jersey 07004 - Phone: (973) 227-7790 - Fax: (973) 227-8063 - Email: sales@sensorsci.com 
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CUSTOM TEMPERATURE PROBE ASSEMBLIES 


Sensor Scientific Temperature Probe Assemblies offer a specific Solution for a specific application. The designs depict- 
ed below are a sample of the many options available. If a standard configuration is not practical, our application engi- 
neers will assist you in designing of choosing the probe best suited to your application. Most of the designs depicted 
below are available with wafer (W type), glass encapsulated (SD type), or glass probe (SPtype), NTC thermistors, and 
Platinum (P type) RTD elements. Contact Sensor Scientific for specific design capabilities. | 


Maximum operating temperature: 


¢ W type thermistors: 150°C (for best stability for e P type Platinum RTD elements: 400°C 
interchangeable wafer thermistors, the operating ¢ Standard and custom probe designs are available; 
temperature should be limited to 70°C Maximum) consult factory for details 


¢ S, SP & SD type thermistors: 200°C 


STD 10 | STD 11 STD 12 


High Temp. Thermistor Shrink Tubing Disposable Patient 
(200°C Max) Probe Thermistor Assembly Temperature Probe 


L 


| 0.750 +/- 0.125 


_———--_> 
High-Temperature Joint 


<j _ Fig rink tubin a glass-encapsulated 
teflon-insulated leads teflon shrink tubing foci 


Patient Skin Probe Disposable Skin 
Temperature Probe 


Aluminum Cover 
(wall outlet) 


Vinyl Ti . 
oe | <— 155 | : 30AWG medical cable Foam Insulation 

) | | as . Thermistor 
a Black PVC 


EY Zipcord 
Medical Grade PVC Cable Stainless Steel 


Surface Mount Duct 
Sensor 


HANDY BOX 22-7/30 AWG 


22-7/30 AWG STN. STEEL PROBE PVC Zipcord 


PVC ZIPCORD 


ee | 0.25 Dia. 
MOUNT. BRACKET a 


foption!) ot. Steel Housing, 3”lg Stainless Steel 


Call us toll-free at 800-524-1610 (in the US) — or check us out on the web at www.sensorsci.com 
6 Kings Bridge Road - Fairfield, New Jersey 07004 - Phone: (973) 227-7790 - Fax: (973) 227-8063 - Email: sales@sensorsci.com 
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Texas — PRECISION 


TRUMENTS SNAP ACTING 
ANS . mean 02703 + 508-236-3450 TH ERM OSTATS 


APPLICATIONS 
COMMERCIAL THERMOSTATS 


[Series | Description | Common Applications 
4344 Welded Hermetic Seal Medical Equipment, Motor Protection 
6786 Environmentally Sealed, Low Profile Variable Speed Drive Compressors 
Environmentally Sealed, High Current Medical Equipment, Water Temperature Control 
TI offers a broad selection of styles for all 


Probe Air & Fluid Temperature Sensing, 
IMerStON YRS Compressor Overheat Protection 
aerospace, satellite, commercial & military 


aircraft, medical equipment, and HVAC MILITARY THERMOSTATS (MIL-S-24236) 


markets. Designed for temperature protection | [Series | Description | Common Applications 
or control in harsh environments. SBTHBT 

sar 
Na 
anon 


Probe Air & Fluid Temperature Sensing, 
Package Ini rslon-type Compressor Overheat Protection 


SPECIAL APLLICATIONS 


‘Description Common Applications 
4286 Narrow differential, Potted Seal Guided Missiles 


4391 Hermetically Sealed SPDT or SPST 
Automatic or Manual Reset 


ACMP Single, Three Phase Motor Protection Various Aircraft Motors 


Motor Protection, Appliances 


e Preset temperature from -65°F to +550°F 
e Ratings: Dry Circuit to 15 Amps, 80 VDC or 


; ewe Switching FEATURE AND ADVANTAGES 

e Hermetically and Environmentally Sealed e Fast, Snap-Action Switching 

e Excellent Vibration and Shock Resistance e Pre-Set, Non-Adjustable Calibration 
e Qualified to MIL-S24236 


e High Reliability, Long Life 
e Custom Packaging and Value Added Services 
e Hermetic and Environmental Seals 


e UL, CSA, and International Agency Approvals 


e Excellent Vibration and Shock Resistance 
e Logic Level to 15 Amp Capacity 


APPROVALS 
| MIL-S-24236 
aS UL £34618 UL 
Utilizing a bimetal, snap acting disc as the CSA LR24458 CSA 
thermal sensing element, Klixon precision VDE 4464.4-451-1/A-1 VDE 
thermostats feature exceptionally high GAMT1 


reliability and long life. Standard ; 
configurations, probe style packages, or European Community Low Voltage Directive 73/23/EEC, 


custom packaging can meet most design 93/98/KEC 
requirements. | Various Satellite and Commercial & Military Aircraft OEMs 


TEXAS INSTRUMENTS - 34ForestSt. - Attleboro, MA02703 + 508-236-3450 
EEM 1999 For manufacturers’ sales offices, see yellow pages Be1725 
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THER 


TEMPERATURE CONTROLS 


Product Overview 


Therm-O-Disc bimetal disc temperature controls are widely used 
in the appliance, HVAC and many other industries. They are pow- 
ered by bimetal discs which open or close a set of electrical contacts 
when a predetermined temperature is reached. 

Therm-O-Disc temperature controls combine reliability and per- 
formance with high volume production methods for maximum value 
at a low cost. Many terminals and mounting arrangements are avail- 
able for application flexibility. These products are approved by most 
major testing agencies around the world. 

In addition to the products shown, Therm-O-Disc offers a variety 
of other products designed to meet unique applications. We have the 
expertise and experience to custom design products to meet your 
application for temperature sensing and control, electric power con- 
trol, water flow control and pressure control. 

This chart contains an overview of some of the most widely used 
Therm-O-Disc products. Products with similar attributes are grouped 
so you may compare their features. 


Control Chart 


Type General Description |Calibration| Calibration Maximum 
Range Range Electrical Ratings 
°C °F Volts Res. Amp. 

120 15 


1/2" Disc Multi-Purpose 
Control 


3/4" Disc Multi-Purpose 
Control 
3/4" Disc High 
Temperature Control 


General 


Purpose 3/4" Disc Heater Biased 


Control 


3/4" Disc Moisture 
Resistant Control 


1" Disc Moisture 
Resistant Control 


30-150 
30-150 


Adjustable Control 


Adjustable Control 
Thermal Cutoff 


3/4" Disc Adjustable 


110-250 


Control 
3/4" Disc Adjustable 90-200 
Control 
66T Electric Water Heater 38-104 100-220 
Limit 
125/14S/ | Sequence/Time Delay N/A N/A 
15S Relay 
Linear Limit 66-177 150-350 
18T/19T | Glass Top Range Limiter } 500-750 | 932-1382 
Sai Hot Light Indicator 75-150 193-328 
Sia Radiant Sensor | 163 Max | 325 Max 
Fractional H.P. Motor 80-150 176-302 


Protector 
Hermetic Motor Protector 
Manual Reset Motor 
Protector 


Temperature Sensitive 
Magnetic Reed Switch 


80-150 
80-150 


176-302 
176-302 


10°29 0-175 


Low Voltage Control 49-149 120-300 
High Capacity Limit 49-149 120-300 
Construction Control andj} 27-177 80-350 


Limit 


“One-Shot” Thermal 162-464 


Thermal 
Cutoffs 


Isc 


36T Series 1/2” Bimetal Disc 


36T 
Manual Reset 


36T 36TMH 


36T—The 36T is the industry standard 1/2" bimetal disc thermo- 
stat for controlling or limiting temperature in appliances, HVAC and 
office equipment. It is available with automatic or manual reset 
switching action. A single operation version may be specified for 
applications requiring “one shot” protection. Board mount, surface, 
air stream and stud mount configurations are available. 

36TMH—Typically used in coffee makers and tea kettles, the 
36TMH is a ceramic version of our 36T. It is also available with a vari- 
ety of mounting brackets and terminal configurations. 


36T General Electrical Ratings* and Worldwide 
Test Agency Recognitions 


Thermostat Maximum a hie 
Type Temperature FLA LRA 


Resistive 
Amperes 


Recognized 


Automatic Reset 350°F 100,000 125 He 120 
Standard 350°F aes 000 ee 240 
Construction 350°F 6,000 cae 120 


Automatic Reset— 428°F 1100 aa 
High Temp 428°F 1100 


Manual Reset 350°F e 000; 5 425 15 120 
350°F 6,000} 1.5 125 10 240 
— 240 
240 
120 
Automatic Reset— 350°F 100,000 125 120 
Standard 350°F 100,000 125 240 
Construction 
Automatic Reset— 400°F 700, 000 
High Temp 400°F 100,000 
125 
125 


Ss 


—h mh 
on 


© 
wn wo 
: <= 
> 


120 
240 
Construction 


Manual Reset 350°F 6,000} 5 
350°F 6,000] 1.5 


Automatic Reset 
Auto Reset—High 
Temp Construction 
Manual Reset 


Automatic Reset 175°C 100,000 7 
Manual Reset 175°C 200; — 
Automatic Reset 175°C 100,000 
Manual Reset 175°C 15 


120 
240 


| 250 
10 250 | NEMKO 


NO — 
om 


10 


2 SEMKO 


N 
ol 
o 


SEV 
250 


250 
250 


Automatic Reset 175°C 000 
Auto Reset High 220°C ‘oat 00 


Temp. Con. 
Automatic Reset 175°C ase 1.66 
Manual Reset 175°C 1.66 
Automatic Reset 100,000 
Automatic Reset 
Automatic Reset— 
High Temp. 
Construction 
Manual Reset 


BEAB 


i] 
og 
oo 


ine) 
o1 
Oo 


1 
1 
1 290 | DEMKO, 
250 UTE 


| 10 | 250 SETI 


10 250 
10 250 VDE 


0 
0 
0 
rare 


1 


10 


10 290 
10 250 


KEMA 


For further information on 

your specific design application, 
contact a Therm-O-Disc sales 
engineer at 419-525-8300. 


THERMSDIS a 


1320 South Main Street, Mansfield, Ohio 44907 


ath 


Bhi: 419-525-8300 Fax: 419-525-8344 Web Site Address: http://www.thermodisc.com IZMIZERSON, 
_Therm-O-Dise, Inc. is a subsidiary of Emerson Electric Co. 
Be1726 For manufacturers’ sales offices, see yellow pages EEM 1999 
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SURFACE MOUNT PTC CHIP THERMISTORS 


= SURFACE MOUNT PTC LINEAR TEMPSISTOR® 


.  YK.080 
i ern: The Tempsistor™ 
ae YES This linear PTC component has a linear increase in 
a resistance with an increase in temperature. Though 
the range of 0°C-100°C, the tempsistor slope is 
approximately .7% change in resistance per °C. 


Applications with the linear resistance change, the 
Tempsistor™ is ideal for temperature sensing. Designed 
into one leg of a wheatstone bridge, the output could be 
directly fed to an OP AMP or microprocessor. 


The Tempsistor™ is also ideal for temperature 
compensation with OP AMPS and other semiconductors. 
Consult our factory for other application information. 


PART NUMBER 


YK 110 2Xxx 
XK 1HO2xxx 


YK 1202xxx 
XK 1202Xxx 
XK 1402xxx 


= SURFACE MOUNT PTC LOW VOLTAGE THERMISTORS 
— * 1206 and 0805 Packages 


1206 .126 


< sone 
1206 063 > a ae 0805 .079 These switching PTC’s are perfect for board level 
ee sensing of current and temperature. 


Applications 
ldeal for current limiting as resettable fuse devices. 
Other applications include temperature compensation, 


PART NUMBER over temperature protection and time delay devices. 
2002501M | 

200Z701M 
200Z102M 
200Z202M 
200Y501M 
200Y102M 
200Y202M 


SURFACE MOUNT PTC HIGH VOLTAGE THERMISTORS 
Standard 1210 Packages 


Applications 
Ideal for test equipment protection on multimeters, 


These surface mount ceramic PTC’s are rated at 
up to 500 Volts which is much higher than 


EEM 1999 


BART NUMBER polymer PTC’s. and oscilloscopes. Also for self-regulated heaters. 
180VHS501N 
I8OVHIO2N ”° 
180VH502N 
Surface Mount End | The End Bands Packaging 
Banded Chip Thermistors are nickel plated to prevent leaching and tin for these end banded chip 


are designed for auto-placement with 
today’s high speed processing equipment. 
These modern components use little board 
Space which is so precious on the high 
density boards designed today. — 


! A 
— 060 
es ee 0603 
‘ |<—— 030 —o| Package 


PART NUMBER 


XNB502xxx 5,000 
XNMI103xxx 10,000 
XNH103xxx 10,000 


XNL2Z03xxx 20,000 
XNA5O3xxx 50,000 
XNE 1 04xxx 100,000 
XND504xxx 500,000 


‘MIDWEST COMPONENTS PRODUCT GROUP 


For Application Assistance call: Phone 616-777-4100 
Fax 616-773-4214 ¢ P.O. Box 3303 « Muskegon, MI 49443 


plated to enhance solderability (solder paste, 
wave, vapor phase or infrared soldering). 

It can withstand soldering temperatures of 
up to 260°C for up to 10 seconds during 
solder process. 


_ 0805 
Package 


PART NUMBER 


YNH502xxx 5,000 
YNK1 O3xxx 10,000 
YNJ 1 O3xxx 10,000 
YNL1 O3xxx 10,000 
YNA203xxx 20,000 
YNE503xxx _ 50,000 
YND204xxx 200,000 


For complete engineering specifications visit our website at www.todmcpg.com 


THERMODISC 


thermistors, our standard package 
configuration is tape and reel per 


EIA specifications. 

Y eo 
Seas 4) 120 
pita A s006 


Package 


PART NUMBER 


ZNH502xxx 5,000 
ZNK1 O3xxx 10,000 
ZNL1IO3xxx 10,000 
ZNA303xxx 30,000 
ZNE503xxx 50,000 
ZND304Xxx 300,000 


Ai Com ATLANTIC COMPONENTS 


For Sales, Data Sheets & Samples call: 800-244-0051 


Fax 800-282-0670 


For manufacturers’ sales offices, see yellow pages 


Website: htip:/;www.atcomhq.com 
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| | | a Hermetically sealed thermistors resist 
a) , harsh environments and provide the 


user a convenient prepackaged 


. , g » ¥ « sensor ideal for temperature sensing 
i @ | and compensation. __ 


H-Unit -— Leaded GRADE 


: 2 3a" 
- nS LH (3K-9KI2ZH{ITK} |. 1 1/3" steeeansone fot 
Thermistors al a LB oe | ews | 
1H (1 OK—1 OOK) e —_— 


Plated Lumet Leads ..: es ‘= Glass Envelope 


H-unit thermistors are protected 
from environmental extremes by a 
glass capsule and a rugged glass-to- | | 44 (400K~2M) 
metal seal. Their small size results in 
a fast time response. Uniform design 
allows tape and reel packaging for 
automatic insertion. 


2H (2K-20K) 


TYPICAL CHARACTERISTICS * ** CATALOG NUMBER 


TEST CONDITION 1H 2H 
29.41 29.41 | 19.44 
Interchangeability°C 0°C-100°C | ; N/A 
Stability (change in resistance} 


* Dissipation Constant — Free Air; 1H (3K~9K) — 5mw/°C; 1H (10K-100K) 2H-4H — 2mw/°C 
**Time Constant — Stirred Oil; 1H (3K-9K} — 1.5 sec. max; 1H (1OK-1O00K} —- 2H-4H — 1 sec. max. 


SPECIFICATION 


Resistance @ 25°C (OHMS) 


. re 
Resistance Ratio ,25°C 
125°C 


Applications: 
# Appliance Control 


» Battery Charge Sensor 
» Ambient Sensor 


RESISTANCE RATIO CHARACTERISTICS 


RT/R25 Multiplier 
: 


°F | Multiplier Alpha | Multiplier Alpha | Multiplier Alpha 


21.7000 
12.3688 -5.5% 
7.31432 -5.3% 
4.47247 -4.8% 
2.81947 -4.6% 
1.82766 


RESISTANCE-TEMPERATURE CHARACTERISTICS 


NNG 


0.8056 
0.5327 -4.0% 
0.3603 -3.8% 
0.2488 -3.6% 
0.1752 -3.4% 
0.1255 -3.3% 
0.09150 —--3.2% 
0.06800 = -3.0% 
0.05170 = -2.8% 
0.03900 — -2.6% 
0.03000 ~—--2.5% 
0.02350 =-2.4% 
0.01850 = -2.3% 
0.01450 = -2.2% 
0.01180 = -2.2% 
0.00970 = -2.1% 
0.00790 _—--2.0% 
0.00650 = -1.9% 
§ 0.005462 = -1.8% 
0.004580 —s- -1.8% 
0.003867 -1.7% 
0.003285 -1.6% 
250 482 f 0.002808 = -1.5% 


0.827413 
0.575566 
0.408417 -3.4% 
0.295179 3.2% 
0.216991 -3.1% 
0.162045 -2.9% 
0.122792 -2.8% 
0.0943195 -2.6% 
0.0733706 2.5% 
0.057751] 2.4% 
0.0459596 -2.3% 
0.0369537 -2.1% 
0.0300000 -2.0% 
0.0245755 -1.9% 
0.0203030 -1.8% - 
0.0169072 -1.7% 
0.014185] -1.7% 
0.0119853 -1.6% 
0.0101941 -1.5% 

0.00872512 . -1.5% 

0.00751210 -1.5% 

0.00650399 = -1.5% 

0.00566104 -1.4% 


tee THOS 
iH2t3 


Resistance - OHMS 


ZH2Z02 


50 0 50 100 150 200 250 300 
Temperature - °C 


To find the resistance of a particular H-unit 
thermistor at any temperature in this table, _ 
mane multiply its 25°C resistance by the multiplier 
For applications above 150°C, consult with a Therm-O-Disc Sales Engineer. for that temperature. 


0.00114 -1.8% 


§ 


engineering specifications visit our website at www.todmcpg.com 
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NTC DISC THERMISTORS 


INRUSH CURRENT SUPPRESSORS FOR SWITCHING 
POWER SUPPLIES 


Power supply filter capacitors present a high inrush current upon initial turn-on. Therm-O-Disc® 
current suppressors offer automatic resistance control to suppress excessive current. 

A broad array of sizes, styles, and electrical values can meet the most diverse design criteria. The 
quality built into our NTC discs assures reliability for the future. 


Available Options: 
« Wide Resistance Choices «Lead Styles » Protective Coatings 


Take advantage of our FREE /N-A-RUSH™ © sample program for inrush current suppressors. 
Call or FAX your requirements to us today. 


TEMPERATURE COMPENSATION AND SENSING 
| The broad array of Sizes and material temperature coefficients permits an almost unlimited selection of 
j response times, current handling capabilities, and resistance values. 


Applications: ¢ Meter Compensation Gain Controls » Frequency Stabilization 


Available Options: 
- Tailored Electrical Design + Lead Syles Protective Coatings 


This design provides low contact resistance, long life, and a hermetically sealed package. These are —_ Feet ey 
UL recognized components. 


Toroid Magnets 


UL File #£8186(N) Applications: ¢ Heating and Air Conditioning + Freeze Sensors »* Computer Fan Control 
MOLDED SWITCHE 
SPECIFICATIONS 


100 NOM 250 MAX 300 MAX 
(6.36mm) 


; Watts — 10W max. Watts - 3W max. 
(254m) iG (65MM) ane sats bentact Rating Volt Amps ~ 12V.A. max. _|_ Volt Amps — 3V.A. max. 
iy (50mm) af poo (17.78mm) im O20DIA 
f 4 | 


Voltage Volts D.C. —- 100 VDC max. Volts D.C. - 100 VDC max. 
Volts A.C. — 120 VAC max. Volts A.C. - 120 VAC max. 
Carry — 1 amp max. Carry — 1 amp max. 
Break — 1 amp max. Break — 1 amp max. 
Make — .5 amp max. Make — .5 amp max. 
Open Temp. - Nominal 5° increments starting at OC | 5° increments starting at 0°C 
+5°C 


(50mm) 


+ 
870 MAX | 
| (22.09mm) F 
1.770 NOM 1.770 NOM 
(44.95mm) (44.95mm) 


SPDT Form C SPST Form B (NC) 
SPST Form A(NO) - 


10°C max. 


. Watts — 10W max. Waits —- 10W max. 
Contact Rating Volt Amps — 12V.A. max. Volt Amps — 12V.A. max. 
Voltage Volts D.C. — 100 VDC max. Volts D.C. - 100 VDC max. 
Volts A.C. ~ 120 VAC max. Volts A.C. — 120 VAC max. 
Carry — 1 amp max. Carry — 1 amp max. 
Current Break — 1 amp max. Break — 1 amp max. 
Make — .5 amp max. Make — .5 amp max. 
Switch Temp.- Nominal | 5° increments starting at °C | 5° increments starting at 0°C 


Reset Differential 10°C max. 


.200 DIA 180 hole 


/-— 18 — 
490 

ee oe 

5 ae SS RETREAT ca 


LETS 
310 Black 18 AWG PVC jeads | 
.290 for use to 105°C 
2.10 , 
2.05 


(Specify length when ordering) 


a 


For complete engineering specifications visit our website at www.todmcpg.com | 
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CERAMIC CURRENT LIMITERS 


Background: A popular application for PTC thermistors Is self-resetting current limiting. Some refer to PTC's as solid state fuses. However iter fuses” do not 
require replacement after tripping and aré useful for a countless number of trip ie This can be a defi nite advantage in equipment: that is hard to service or has 
a high maintenance cost associated with it. 


How does a PTC Thermistor limit current? As long as the current aoek not nitude. The PTC wil continue to increase in resistance until the majority of the 


exceed the hold current, think of the PTC as a fixed resistor. This is not entirely - supply voltage is dropped across the PTC. While in the high resistance state, 

true, but for practical purposes, please consider it for a moment. When the since the PTC is not a perfect open circuit, a small amount of residual current will 
current level exceeds the trip current, usually as the result of a fault in the cir- still flow through the device. This residual current is, fortunately, a small percent- 
cuit, the PTC will heat up to a point above its switch temperature. When this age of the normal hold current.- The PTC stays at the high resistance state until 


happens, the resistance increases dramatically — usually several orders of mag- the overcurrent situation is corrected and part is allowed to cool. 


PART TUES mm a 
150Q801 | 
1650801 Fi 
(65012201 
- 180050100 
140D10102 ° 
160D10116 
~CCLO20.01 
175015114 
180D10113 
170D10117 © 
185D10102 
CCLO60.01 
180D22012 
200D6501 1 _ 
225D2801 | 
CCL100.01 
CCL1 40.01 
227D60010 
200D11011 
200D10001 
CCLI50.01 
CCL300.01 
200D10002 
- CCL450.01 
228D04001 
d = lead diameter 228D02001 


X = coating thickness — 


Wiunf{wlu 


No 
WI 


Wimininlualotualatuata 


win 


00 


PART NUIMBER B25. OHMS | TOL +/-% HOLD 1 THRES.1 | TRIP1 RESIDUAL | SWITCH 


Additional Specifications: | / mA | mA | | AT VDC max} TEMP °C 
Ke A ee I50Q80112 
-TR suffix to the part number designates Lose 2 
180010230 
tape and reel per EIA-468-B. Some slight 755012201 ~ 
deviation ‘may be required due to lead 780050100 
spacing which Is not always to0.1" '40D10102 
increments. ° 160D10116 
Please note "Q" style parts are not avai- = [  CCci020.01 
able taped and reeled. —-. 175015114 
. 80D10113 
eae 170D10117° 
Coating is a blue epoxy, UL-94V0O type. BEDTOTO? 
| CCLO60.01 
Solderability is to MILSTD-202, 180D22012 
method 208. | 200D65011 
225D2801 | 
_ Resistance to Solder Heat is 260+/-5°C ae) 
~ for 10+/2 seconds per MIL-STD-202, os 
method 210. 227060010 | 
- a 4 200D11011- 54 50 
200010001. | _ 120 
Terminal Strength is to MIL-STD-202, 125 
method 211, test condition A and C,. CCL300.01 
2.25 Ibs. min. - * 200D10002_ 


CCL450.01 
228D04001 
228D02001 - 


Mechanical shock: All parts will survive a 
1.4 meter drop to a concrete floor with- — 
* Max VDC for 1 minute only 
out noticeable mechanical or electrical ** 3 7ZOVDC version is also available 
_ damage. - 


eoneompleie a engineering specifications visit our website at WWW. todmepg. com 
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Thermal Reference Sources 


 thermotyte 


Miniature Thermoelectric Modules 


ThermoLyte develops and manufacturers a 
comprehensive line of thermoelectric heating and 
cooling modules. Thermoelectrics canbe usedina 
variety of different applications from picnic coolers to 
experiments on the Space Shuttle to calibrating 
infrared cameras. , | 


ThermoLyte’s extensive line of modules gives | 
you the flexibility needed in designing your product. 
Modules range from 1.1. amps to 24 amps and can ~ Cnt: 
provide cyclic temperatures ranging from 130°C to | | a 
220°C. : + 4 i 


Cascaded and customized modules | 


As designers and manufacturers, we can work 
with you to develop the module for your needs. 
Thermoelectric modules can be ruggedized to 
withstand high shock or vibration applications. 


Modules for High Shock or Vibration Environments 


ThermoLyte is dedicated to advancing TE 
technology and will continue to create innovative ideas 
and products that benefit the industry. Our experts will 
work with you to pinpoint the right type of 
thermoelectric module for your needs. 


Call our design & engineering 
staff to assist with your project #ThermoLyte 
and to request ThermoLyte’s 45 First Avenue, Waltham, MA 


ee Snes : Phone: 781-622-1391 Fax: 781-622-1027 
TE Module Ap Pp lica ti on Gu | d e ThermoLyte is a division of ThermoPower, a ThermoElectron Company 


EEM 1999 See us on the World Wide Web at hitp://eemonline.com Be1731 


5300 THERMAL COMPONENTS 


e Surface Mount 
e Leaded 


- EEM DESCRIPTIONS 


NTC THERMISTORS and ASSEMBLIES 


e Standard and Custom Assemblies 


5300 


SURFACE MOUNT 


B-1732 


THERMISTORS: 
¢ Surface Mount ial | 
« Negative Temperature Coefficient Model NTHS Model W Model J 
; Wraparound Top and bottom surface Wraparound 
' ; . terminations include: terminations. terminations of fired- 
SENSORS: Nickel Barrier, Silver, Model Wis a thermistor _ on Platinum/Palladium 
a 5 r Palladium/Silver and die with silver conductors _ Silver for mounting 
emperature Platinum/Palladium fired on top and bottom —_ directly to the 
. Silver. surfaces. mounting pads of a 
TRANSDUCERS: High-density High-density monolithic hybrid substrate. 
¢ Proximity monolithic ceramic ceramic construction. High-density monolithic 
construction. R25 values: ceramic construction. 
© Temperature R25 values: 50Q to 1MQ. Ros values: 
5kQ - 100kQ. Tol.: + 5%, + 10%. 
: ae 5kQ - 1MQ. 
Tolerance: | R-T curves: 1, 2, 7, 8, 12. Tol a 
F LA SH FAXS™ + 5%; + 10%. Design flexibility fo use : sae é 
ssc + 5%, + 10%. 
R-T curves: with hybrid circuitry. 
| 1, 2, 14. Bottom surface can R-T curves: 1, 2, 7, 8. 


Design flexibility for 
use with hybrid 
circuitry. Available in 
8mm tape & reel. 


be reflow soldered to 
substrate and top surface 
wire bonded to complete 
circuit connection. 


LEADED 
Models M., C, T 


Small size - baked-on phenolic conformal coating 
for durability and long-term stability. : 

Solid tinned copper leads (T models have solid 
nickel wire with Teflon® insulation). 

Configured for PC board mounting or assembly 
in probes. 

R25 values: 50Q to 19.68MQ. 

Tolerance: + 1%, + 5%, +10%. 

Available in 11 different R-T curves. 


STANDARD and CUSTOM ASSEMBLIES 


Immersion Probes 


“ Tubular stainless steel with thread 
~. mounting for pressured, closed systems 
or pointed tip for soft, semi-frozen 
materials. Tubular Pyrex® for lab use 
where a chemically inert probe is 
required. Aluminum housed, flexible 
PVC tubing for intermittent immersion - 
(hard to reach areas). 


Design flexibility for 
use with hybrid 
circuitry. Available in 
8mm tape and reel. 


Fax 1-800-835-4272 for literature. 


Or call Vishay's FlashFaxS™ at 1-800-487-9437. 
Request document 9999. This is a listing of data 
sheets you can order by fax in a flash! 


10 Thermistor and Assembly data sheets are 
available. 


‘INTERNET 


_ General Purpose Sensors 

Versatile, low-cost. 

Epoxy-tip probes, gold anodized sensors, 
pipe sensors and stainless steel rods. 

se =~ A wide choice of special housing materials 

including: Delrin®, ABS and polyester. 


Surface Sensors 


Products include: Ring Tongue Lug 

Sensors which are used where fast 
connor time response is required, aluminum 
Block Sensors which are used for 
measurement and control of large 
surface areas, and Heat Sink Sensors 
in brass, aluminum or stainless steel 
with various threads. 


Vishay Dale 2300 Riverside Blvd., Norfolk, NE 68701-2242 e Phone (402) 371-0080 e Fax 402-644-4206 e Internet www.vishay.com 
Major Vishay Brands Dale ¢ Draloric ¢ Foil Resistors « Measurements Group ¢ Roederstein * Sfernice * Sprague ¢ Thin Film ¢ Vitramon 
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5300 THERMAL COMPONENTS 9300 


STATE-OF-THE-ART THERMAL MANAGEMENT | 


OF MODERN ELECTRONIC EQUIPMENT 
THE WARREN G-V SOLID STATE AIRFLOW SWITCH 


The advanced SAF Series Airflow Switch provides early detection and protection 
from overheating in mainframe computers and peripherals, large power supplies; 
HVAC applications, medical diagnostic equipment, and other complex electronic 
systems requiring forced air cooling. | 
781 MAX. This highly innovative, low profile airflow sensor is also easily mountable directly 
on the most densely populated circuit boards, on equipment racks with as little as 
acgmax. ©c% inch spacing between boards, on sockets or bracket mount plenums. All SAF 
. models are complete, self contained sensor/alarm devices —.no additional circuitry 
450 or signal conditioning as required. 
logo bia, TP t Specifications 
Input voltage: +5 VDC (15%) 
SAF1005 Power Dissipation: 4 w max 
va epieeress Output: open collector, solid state, able to sink up to 100 MA to ground, from DC 
‘ ee Sources up to 30V 
Sensing Range: 50 to 1500 F.P.M. 
Sensing Tolerance: +25 F.P.M. or +10%, whichever is greater 
x Ambient Range: +10°C to +60°C ambient temperature compensation curves 
: available 
eee Sensitivity: +25 F.P.M. from actual setting 
er ee Hysteresis: Series SAF1005 (standard Model) is typically 10% of the setting 


60° : 
NYP — TERMINALS Mounting Accessories 
T-03 Outline 80° 2 = Sonn ov) * Military Socket Assembly with leads, no mounting bracket-PN 4-1-261 (Switch 
not included) 


¢ Bracket only with leads attached to SAF Sensor—PN 4-1-270 
¢ Socket Assembly with mounting bracket and leads—PN 4-1-260 


je 1.189 —--____»} 


AIR FLOW SENSORS |S Series 


° pallu for varied Specifications 
Spin ine 4a Heater Voltage: 5V., 12 V., 28 V., or 115 V. AC/DC 
interval ignores transient Other voltages available 
airflow interruptions Input Power: = 4 Watts, nominal 
¢ Ambient compensated Contact Rating: 2 A. resistive up to 115V. AC 
design provides stable 1 A. resistive up to 32V. DC 
performance under wide = Usable + 10% of nominal, voltage 
ambient Voltage Range: variation chart available 
* Rugged design meets Setting: 75 to 1000 F.P.M. 
MIL shock/vibration/ Response Time: 1 to 20 seconds (depending on 
130 DIA ambient requirements setting and air velocity prior to 
eTIEES ¢ No additional circuitry stoppage) 
required © _BROD_QFO 
Temperature = -55°C-85°C, energized 
Outline Dimensions Range: 
| Vibration: 10g to 500 Hz. 
MILITARY APPLICATIONS Shock: 90g for 11 msec. 
TEMPERATURE SENSORS Electrical Thermostats 
VE SERIES SURFACE TEMPERATURE SENSOR C-8 SERIES AMBIENT TEMPERATURE SENSORS 
VE Surface Temperature Sensors have a unique dual bimetal design which pro- C8 Sensors are based on a differential expansion principle, comparing the expan- 
duces larger forces and contact motion than ordinarily found in devices of this sion or contraction of the outer shell in relation to an internal member that is not 
size. Intimate coupling between the mounting base and actuating elements pro- affected by temperature. The differential in expansion of these two members is 
duce an exceptionally fast response time. Contact chatter is eliminated and the then multiplied by the internal mechanism and transferred as a motion to the con- 
unit has no resonant points below 2000 Hz. tacts. The contacts are built in a Separate fused glass header with a minimum cur- 


rent path to reduce self-heating effects. 


Specifications pia ca 
1.00 Specifications 
Soi nels 45°F (43°C) me 31/64 Setting Vibration: 10g to 2000 Hz 


: Tolerance: +5°F (43°C) Shock: 10g 11 ms 

Contact: a sie hee Oe aes Contact: SPST open on rise or close on rise Temperature 

3A.@ 115 VAC | Rating: SA @115 VAC Range: -25°C to +150°C 

Resistive Resistive 

1A. @ 32 V DC 3/4 MAX. iro ees 1A @ 32 VDC 

Resistive Resistive 1/4R 
Vibration: 25 g to 1000 Hz 4 ee ge, 16 me 
Shock: 50 g, 11 ms 3/16 Sy, 050 Ye ail he a oe 
Temperature aite4 {062 DIA. HOLE 15/64 DIA.3HOLES 7/32 PVC Insul. 


Range: 0°C to +150°C | oe Eee SPACED 120° 


11/16 MAX. a 
1/2 MAX. 
| 1/16 ae 


Direct replacement for fenwal Series 
32410/32411-The Fenwal Company discontinued 
this popular surface sensing series in 1987-The | 
Warren GV Series VE Thermostat mounts on the ‘i 

same 1.00" centerline as a direct replacement ror porn +5004 


meeting all electrical and thermal requirements of TYPE C8-C TYPE C8-B TYPE C8-F TYPE C8-P 


the former unit. 


1 Apollo Drive « Whippany, NJ 07981 * 973-386-1200 © Fax: 973-386-9331 © http://www.warrengv.com 


a 
“73/16 ait 
1/2—14 NPT 


3-3/16 


lf 
6-32 UNC-28 
THREAD 


A SBN’ T DF GENERA, Ge 


1 WARREN G-V 
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THERMAL COMPONENTS 


YS! Precision Thermistors 


lf a standard arobe doesn t fit your application, 


we’ll design one that does. Call 800 747-5367. 
_ 937 767-9353. Info@ ne com. www. YSI.com. 


YSI precision tharnistors provide accurate, stable temperature measurement, control and compensation. 
We offer 13 resistance curves in 6 styles for applications ranging from incubators to satellites. 
Not all resistances and accuracies are available i in all styles. 


Precision interchangeable thermistors- _ 


£0.05, £0.1, +0.2°C from 0 to 70°C 


| Time 


| ‘Stability Maximum | 
Constant at 25°C Temperature 
bavieCasi Glass-Encapsulated Still Air - | a : 
YSI 55000 GEM Series aes eae &s Oil Bath 10 nen _ 100 months . 
Manufactured with glass hermetic en-  *“ i - ae ” S15 sec <0.01°C stability +200°C 
capsulation, providing stability over a Pet. 5 sec. testing 
wide range of operating temperatures. ms eee ne ae in progress - 
Epoxy Coat a <10sec = <0.01° = <0.02°%G = -+150°C 
".  $tsec 7 
YSI 44000 Series ar camera 
2.4mm . 
Glass Coat a _ Mas a <0.01°C = <0.01°C = + 250°C 
YSI 45000 & 46000 Series aoe | 
| Lope: ali aaa 
Space-Qualified Green Acceptance Dot : < 10 sec <0.01°C <0.020 = + 90°C 
YSI 4 4 9 0 0 Series 7eemMin. Solid Copper pen <1 Sec : ; 


Goddard Space Flight Center 


specification GSFC S-311-P-18. Loa mm Dia. Max 


YSI Thermilinears Provide meat Outputs 


If you need linear resistance or linear voltage output, specify YSI Thermilinear Components. © 
The linear range and deviation from linearity for each network are listed below. 


Network Range — Deviation 
YS! 44201 0 to +100°C +0.216°C 
YSI 44202 -5 to +45°C +0.065°C 
YSI 44203 -30 to +50°C +0.16°C 
YSI 44204 -2 to +38°C 


+£0.03°C 


VEW precision thermistors 


in surface-mount packages 


We offer YSI surface-mount thermistors with 
+3% tolerances and 3 standard resistances 
in 0805 packages. Tighter tolerances and 
other resistance values are available. 

The patented manufacturing process 
provides excellent stability. Fully glass-passi- 
vated ceramic elements reduce solder shift for 
improved stability and protection. Five-sided 
wraparound end bands provide additional 
- mounting surfaces and better electrical and 
mechanical contact. Leach Guard terminations 
increase resistance to solder heat. 


Be1734 


For manufacturers’ sales offices, see yellow pages 


Thermistor Pompei: 


caeeea a 


—— 


Lass ie MAX. 


.150" MAX: 
3.8mm 


YS I incorporated 


Yellow Springs, Ohio 45387 USA 


Custom Engineered Probes 

The probes below are just a few of the styles we offer. 
We'll help you choose a probe style, thermistor 
resistance and accuracy, lead style and length 
appropriate for your application. 


General Purpose | 
Flat, round or individual leads 


Tubular 
Stainless steel, Pyrex 


Tubular with Fitting 
Ve”, S/ie’, '/4” diameters 


; | 1/8" NPT Thread 
Air Temperature | 


7 OF aad | sas: 7 
ots. 


Burial 


Deep-Water 


Catheter 


TSR A Seth SiS SSS SSS sh 


1-mm Teflon tubing 


0.22" 
0.04" Teflon Tube o5.8n) 
mm 


- 
SS 


(600 mm (30 mm) 


Calibration Services & SPRTs 

e Special test and calibration 
services traceable to the NIST 

e Standard Platinum Resistance 
Thermometers (SPRTs) 


EEM 1999 


Adapter - | 
icy L2 yy 
AQSYDIA. “Paget 
‘Screw 
ae ee L2 ¥: 
ie DIA an DIA ® | 


YS I incorporated 
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THERMAL COMPONENTS - , 5300 


YSI Precision Thermistors 


If a standard probe doesn’t fit your application, 
we'll design one that does. Call 800 747-5367. 
Fax 937 767-9353. Info@YSI.com. www. YSI.com. 


e Custom assemblies 

e YS! precision thermistors 
e Temperatures to 200°C 

e Accuracy to +0.05°C 

e Long-term stability 


Banjo Surface Temperature 
re L1 a 1.25 7 L2 
Se ee oy 
bss = .40 DIA .25 DIA 
General Surface Temperature 


3/g”, 3/16” diameters 
——— 
ese MAX 


3 38" DIA . 


Attachable Surface Temperature 


Sad 
‘oe 


L2 
.250" DI 


ll 
8-32, 10-32 in brass or stainless steel 


a L1 + aia L2 + 
de UNC 2A Thread | 

Pipe Plug i 

1/s” in brass or stainless steel 


os 
1/8" NPT THREAD 


Ring Lug Surface Temperature 


.750" aa L2 — 


Yellow Springs, Ohio 45387 USA 


selection 
guide 


ELECTRICAL SENSORS 


Aleph intemationalCorp. | Bei7aa | vy | v | v¥ | vy | vo [vy | ov of [of v¥ [vivpo | 

American Aerospace . ; 

Controls Be1744 V V J J n i) V 

Approved 

Purification Corp. Be1738 V V Vy 

AYA-Instruments, Inc. Be1748 V Vv V V V V Vv | Vv Hall-Effect , 
AC/DC Current 
Transducers. 

V 


fom Wageioshe pense [fi 
ETACroutBreates [ease | |v |v | —[v | || 
V 


GMW Associates Be1767 V Analog output, 
Sppm linearity, 
SOppm accuracy. 
Analog output, 
large,aperture. 
Analog output into 
50 ohm. 

Analog output, 


0.5nC resolution. 


Servo-Tek Products 
Company 


coh as 


ENCODERS, SHAFT ANGLE 


Linear encoder 


High Resolution 


| Contact analog 
Sequential Electronic 


Servo-Tek Encoder/Tachometer 
Products Company Pulsers 


Gurley Precision 
Instruments 


a 
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selection 
guide 


Iransducers/encoders-6500 


SiseneConpry | 750 
Systems Company Be1750 


y si 1 , : 1 V 


Proximity sensors 


Hall-Effect 


Hall-Effect 


Hall-Effect 


v 
V 
Vv 
V 
J 


Flow 


E-T-A Circuit Breakers Be1758 
F.W. Bell Be1765 Hall-Effect 

Gurley Precision Instruments Be1770 V ae 
Hermetic Switch Be1772 


Honeywell / Micro Switch Be1774 


Humidity, level and 
solid level, ph, ionic 
concentration, flow 


Honeywell / Solid State Be1776 
Meder Electronic, Inc 
Omegadyne Be1791 Vv 


V 


Omega Engineering Be1802 


onan | wero 
Company Be1793 
U.S. Digital Corp 


Dynamics Research Corp. | Bei764 


ACCELEROMETERS 


Canon U.S.A. 
Hamlin tnc. 
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Aleph International Corp. 


Omega Engineering 
Setra Systems, Inc. 


pio | y | 
nee) 


V 
eam [vf 


of liquids and gases 


v 


Tachometers 


V 


Laser 


Power Switching 


TRANSCEIVERS: Ultrasonic 


ae 
Perea 


For manufacturers’ sales offices, see yellow pages B-1737 


5500. TRANSDUCERS SENSORS, | & ENCODERS erates 7 9500 


MANUFACTURERS OF TEMPERATURE AND LIQUID LEVEL 
SENSORS & SYSTEMS FOR ALL INDUSTRIES & BUDGETS 


7800 Series 
3 Levels and | 
- $ Temps Shown. 


rooseries 3'dla. 4ff8, | Hundreds of Combinations From 
Plate Cartridge - -« Stock—Up To 
= _- Six Sensors In A 


122-40 Single Housing © 
Temp. SW. ee 
1/4 NPT As Standard 


Manufacturers & Designers of: 


¢ Combination Temperature and 
Level Switches and Controls 
Liquid Level Switches 
Temperature Sensors 

& Thermocouple Assembly 
Single, Double and oe 
Assy’s 

Standard or Custom and 


#325 
5/8-11 Th’d. 
Nut & Gasket — 
‘#H323-12 


3/4 NPT 
Male 


ADJUSTABLE 
LENGTH 


The 7700 and 7800 series 
feature various single and > 
double-pole contacts rating from 
1 mV to 240 volts AC or DC and 
up to 50 amps. Suitable for all 
types of liquids, the systems 
have operating temps up to 
300°F. These systems may 
combine up to 3 level switches 


#H323-8 plus 3 temp switches in a single 
1/2 NPT. 2" x 2" x 4-1/2" housing. Also for Military Options 
Male signals to digital 1/O inputs. e Used in Medical, Industrial, 


Marine, Mobile, Chemical 
& Food Processing, etc. 
e Used to Monitor Electronic 


Stainless 


#H323-10 Steel 


SAE or MS 


“O” Ring ee | : 
Boss Req'd Liga Sensors at Hi-Lo Points, 
cecan. $200 DRUMS, ETC. Switch Repeatability +.005 
P16 ‘000 


9900 SERIES - LIQUID LEVEL TRANSDUCER 


ELECTRONIC SENDING & CONTROL UNITS FOR FUEL, OIL, AND WATER... ETC. 
RUGGED - RELIABLE - LONG LIFE - RECOGNIZED © 

The Electronic Sending Unit provides a continuous readout of the liquid level in your containers. The unit consists 

of a sensor probe’ and an amplifier. The amplifier components, which are located in the mounting plate assembly, 

are encapsulated in an epoxy resin compound to seal out moisture and other contaminants which could effect the 

operation. 


OPTIONS 


ALARMS RELAYS 


Program 
Controller 


Gage 


NOTE: Computer 


Used in Industrial, Mobile, Marine, Chemical, Medical, 
Military and Food Processing fields, etc. 


1/2” DIA. No. 9900 SERIES 
9900 - For Conductive Fluids 
9900F - For Non-Conductive Fluids 


3" SQ. Box (Optional) 


Adjustment Adjustment 


. SPECIFICATIONS 
for High Point for Low Point 4" to 10FT or | INPUT: 
30FT CABLE 12 VOLTS DC AT 100 MILLIAMPS (0.1 AMPS) 


24 AND 32 VOLTS, ETC ( OPTIONAL) 


Terminal Screws to Standard S SAE 


connect to meter, mounting hole OUTPUT: 
IGN and GND | | | _ 1.0 TO 6 VOLT DC ADJUSTABLE OUTPUT 
Typical Mounting Instructions ; FOR DC METERS. 
—— 2. 4 TO 20 MADC ADJUSTABLE OUTPUT. 
3/4" Bushing 3. OHMS TO SUIT GAGE...ETC. 


4. PLEASE, SPECIFY FOR CONNECTION TO 


COMPUTERS, RELAYS, DIGITAL, AND 
Alternate Standard Alternate Alternate ANALOG.. .ETC. 


Manufacturers of Temp. & Liquid Level Sensors & Systems for all Industries & Budgets 


LAP C O “MAKING SMART MACHINES SMARTER” 
TEL: 203-384-2240 FAX: 203-384-9060 


APPROVED. PURIFICATION CORP. — 640 KNOWLTON ST., BRIDGEPORT, CT 06608 


Bet 738 | —_ For manufacturers’ pales “otices. see yellow pages | ~EEM 1999 
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TRANSDUCERS, SENSORS, & ENCODERS 


5500 


1026 Griswold Avenue « San Fernando, CA 91340 
Telephone: (800) 423-5622 © (818) 365-9856 


ALEPH INTERNATIONAL 


Fax: (818) 365-7274 


SPECIALTY SENSORS 


|MINIATURE Technical information is subject to revision without notice. For critical applications, please call to verity specifications 


PIR MOTION SENSOR MODULE 


¢ Miniature/low cost design. 

e 3VDC Supply Voltage. 

e Low power consumption, can 
be battery powered . 

e Various output modes available 
including one shot and retrigger 

e Optional high current (1 amp. max) 
open collector output. 

e Long range and wide angle 
models available. 

e For point of sale displays, 
HVAC and light control 


Back View 


Front View 


SPEED SENSOR (REV SENSOR) 

This electromagnetic 
induction-type rev sensor 
detects the change in 
magnetic flux caused by 
the revolution of a rotor 
mounted on the vehicle 
shaft. The signal pulse is 
transmitted to the control 
unit and used to control 
the ABS and active 
suspension. 


FLUID LEVEL 
DETECTION 

Level Sensors 

These sensors warn if the 
liquid levels in the brake 
master cylinder, cooling 
system and wash/wipe 
reservoir fall. Also custom 
built hygienic models for 
medical and food 
processing industries. 


TEMPERATURE 
DETECTION 


Thermal Reed Switches 
Abnormal radiator water 
temperature and 4WD 
transmission system 
temperature can be 
detected by thermal reed 
switches, which are a 
combination of a normal 
reed switch in a heat- 
sensitive ferrite casing. These devices can be manufactured to 
switch at specific temperatures. 


SMT PROXIMITY SENSORS 


True SMT technology. 

"J -hooks" or “gull wing” terminals. 
10W SPST, 3W SPDT contacts. 
Selectable sensitivity. 
Complementary magnet selection 
available. 


e !deal for applications 
requiring reliable SMT 
reed switches. 

e Designed for wireless 
equipment, cellular "flip" 
phones and laptop 
computers. 


G SENSOR 

The G sensor detects abrupt 
deceleration. When a certain level is 
exceeded it activates the antilock 
braking control system which is 
coupled to the speed system. There 
are two versions of the G sensor: the 
mercury switch type and a capacitive 
type which detects the change of G 


| force in relation to the change of 


capacitance. 


OPEN/CLOSED DOOR 
PROTECTION 

Proximity Sensors 

A reed switch-type proximity sensor 
detects whether the door is open or 
closed and can be linked to an alarm 
system or internal lighting for security 
and convenience. Contact and non- 
contact sensing models available. 


OPTOSENSORS 


Actuator, interrupter and reflection 
type photosensors offer the 
advantages of fast response, ease of 
use, competitive price and compact 
size. Used for sensing of paper 
movement, timing position, etc., in 
copiers, printers and other equipment. 
Also for coin, metal, paper detection 
and bar code applications. 


Aleph International is wholly owned subsidiary of Nippon Aleph Corporation, headquartered in Yokohama, Japan. Having led the field with advanced 
technology and manufacturing techniques for more than 20 years, Aleph is the first choice of OEM manufacturers worldwide for: 


e Magnetic Proximity (reed switch) Sensors 
¢ Optoelectronic Sensors 
(interrupter and reflective mode) 
¢ Reed Relays Including Special Purpose 
¢ Reed Switches Including Mercury Type 
¢ PIR Motion Sensors 


¢ Security/Access Control Devices 

° Hall-effect Sensors 

e MagnetoResistive Sensors 

¢ Inductive Sensors 

¢ Deceleration/Crash (mercury tilt switch) Sensors 


e Thermal (reed switch) Sensors 
e Specialty Computer Peripherals 
¢ Specialty Automotive Sensors 

e Opto Push Switches 

* Medical Equipment Sensors 


In addition to our standard catalog products, we can custom engineer and manufacture sensors designed to meet your exact specifications and 
performance requirements. We offer state of the art, fully automated, low cost manufacturing facilities in China, Hong-Kong, Japan & U.K. Please call or write to 


receive comprehensive engineering catalogs on any or all Aleph products. 


Equipment)); 4500 (Relays); 5100 (Switches). 
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Free evaluation samples and design assistance to qualified OEM Designers 


For specifications & information on additional Aleph Products, see our catalog pages in EEM Sections 3700 (Electro-Optical 


Be1739 


9500 TRANSDUCERS, SENSORS, & ENCODERS 59500 


Al Corp 35 Royal Road « Flemington, NJ 08822- 6000 
Altech Cor @ 


Phone (908) 806-9400 + Fax (908) 806-9490 - www. altechcorp.com 
INDUCTIVE PROXIMITY SENSORS 


Inductive Proximity Sensors are used to detect metal objects in many applications including automotive, automation systems, machine tools, conveyor 
systems, metal working, the knitting industry, etc. Altech offers a broad line of sensor products in four packaging styles; cylindrical, limit style, block and 
ring. Sensors are available with a wide variety of quick-disconnect connectors or 2 meter (6 ft., 6 in.) cables. Other cable lengths are available. 
Inductive Proximity Sensors are available in AC, DC and AC/DC, 2 wire and 3 wire systems, flush and non-flush mount, PNP and NPN versions, 
Normally Open (NO) and Normally Closed (NC) configurations. Most sensors listed feature IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) protection, 

total circuit protection (short circuit, overload, reverse polarity and wire break) and temperature. range of -20 to 70°C (-4 to 158°F). Additional products 
not shown include weld immune, extended temperature range, NAMUR and mini sensors (4.0, 5.0 and 6.5 mm (.16, .20 and .26 in.). All sensors are 
manufactured in a certified ISO 9001 facility and all carry the CE mark (European Directive 93/68/EEC). 


DC Cylindrical Proximity Sensors 


¢ Brass, Nickel Plated (BN) Housing ¢ 2 Meter (6 ft., 6 in.) PVC Polyvinyichloride Cable or Quick-Disconnect Connectors 
¢ LED (1 for L and Standard, 2forGL) ~- Total Circuit Protection (Short Circuit, Overload, Reverse Polarity and Wire Break) 
¢ Normally Open (NO) Configuration ¢ 3 Wire Sensors 


L-Series (Most Economical Series) 


10-30V DC, 200mA (8mm (.31 in.)); 18-30V DC, 120mA (12mm (.47 in.), 18mm (.71 in.) and 30mm (1.18 in.)), 
IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, sl Protection, 1 LED 


9981-2000 
9981-2064 
9981-2100 
9981-2164 
9981-2200 
9981-2264 
9981-2300 
9981-2364 
9982-2000 
9982-2064 
9982-2065 
9982-2100 
9982-2164 
9982-2165 
9982-2200 
9982-2264 
9982-2265 
9982-2300 
9982-2364 
9982-2365 
9984-2000 
9984-2065 
9984-2100 
9984-2165 
9984-2200 
9984-2265 
9984-2300 
9984-2365 
9986-2000 
9986-2065 
9986-2100 
9986-2165 
9986-2200 
9986-2265 
9986-2300 
9986-2365 


(.31) 

(.31) 

(.31) 

(.31) 

(.31) 

(.31) 

(.31) 

(.31) 

(.47) 

(.47) 

(.47) 

(.47) 

(.47) 

(.47) 

(.47) 

(.47) 

(.47) 

(.47) 

(.47) 

(.47) 

(.71) 

(.71) 

(.71) 

(.71) 

(.71) 

(.71) 

(.71) 

0 (.71) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 


1.5 (.06) 
1.5 (.06) 
1.5 (.06) 
1.5 (.06) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 
10.0 (.39) 
10.0 (.39) 
10.0 (.39) 
10.0 (.39) 
15.0 (.59) 
15.0 (.59) 
15.0 (.59) 
15.0 (.59) 


35.0 (1 - 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
50.0 (1.97) 


35.0 (1.38) 


50.0 (1.97) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 
35.0 (1.38) 
50.0 (1.97) 


35.0 : = 
24.0 (.94) 
35.0 (1.38) 
24.0 (.94) 
35.0 (1.38) 
24.0 (.94) 
35.0 (1.38) 
24.0 (.94) 
35.0 (1.38) 
30.0 (1.18) 
30.0 (1.18) 
35.0 (1.38) 
30.0 (1.18) 
30.0 (1.18) 
29.0 (1.14) 
24.0 (.94) 
24.0 (.94) 
29.0 (1.14) 
24.0 (.94) 
24.0 (.94) 
35.0 (1.38) 
30.0 (1.18) 
35.0 (1.38) 
30.0 (1.18) 
27.0 (1.06) 
30.0 (1.18) 
27.0 (1.06) 
30.0 (1.18) 
35.0 (1.38) 
30.0 (1.18) 
35.0 (1.38) 
30.0 (1.18) 
23.0 (.91) 
18.0 (.71) 
23.0 (.91) 
18.0 (.71) 


Flush 
Flush 
Flush 
Flush 
Non-Fiush 
Non-Flush 
Non-Flush 
Non-Flush 
Flush 


GL-Series (Extended Current and Voltage Range) 


10-60V DC, 400mA, IP 67 aadualll 2, 3, 4, 5, 6, 12, 13) Protection, 2 LED (1 for Power, 1 for Output Energized) 


9982-4000 
9982-4065 
9982-4100 
9982-4165 
9982-4200 
9982-4265 
9982-4300 
9982-4365 
9984-4000 
9984-4065 
9984-4100 
9984-4165 
9984-4200 
9984-4265 
9984-4300 
9984-4365 
9986-4000 
9986-4065 
9986-4100 
9986-4165 


9986-4200. 


9986-4265 
9986-4300 
9986-4365 


30.0 (1.18) 


2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 
10.0 (.39) 

10.0 (.39) 
10.0 (.39) 
10.0 (.39) 
15.0 (.59) 
15.0 (.59) 
15.0 (.59) 
15.0 (.59) 


45.0 (1 ~ 
60.0 (2.36) 
45.0 (1.77) 
60.0 (2.36) 
45.0 (1.77) 
60.0 (2.36) 
45.0 (1.77) 
60.0 (2.36) 
45.0 (1.77) 
60.0 (2.36) 
45.0 (1.77) 
60.0 (2.36) 


* 45.0 (1.77) 


60.0 (2.36) 
45.0 (1.77) 
60.0 (2.36) 
45.0 (1.77) 
60.0 (2.36) 
45.0 (1.77) 
60.0 (2.36) 
45.0 (1.77) 
60.0 (2.36) 
45.0 (1.77) 
60.0 (1.77) 


35.0 ; - 
35.0 (1.38) 
35.0 (1.38) 
35.0 (1.38) 
29.0 (1.14) 
29.0 (1.14) 
29.0 (1.14) 
29.0 (1.14) 
35.0 (1.38) 
35.0 (1.38) 
35.0 (1.38) 
35.0 (1.38) 
27.0 (1.06) 
27.0 (1.06) 
27.0 (1.06) 
27.0 (1.06) 
35.0 (1.38) 
35.0 (1.38) 
35.0 (1.38) 
35.0 (1.38) 
23.0 (.91) 
23.0 (.91) 
23.0 (.91) 
23.0 (.91) 


2M PVC Cable 
64 Connector 
2M PVC Cable 
64 Connector 
2M PVC Cable 
64 Connector 
2M PVC Cable 
64 Connector 
2M PVC Cable 
64 Connector 
65 Connector 
2M PVC Cable 
64 Connector 
65 Connector 
2M PVC Cable 
64 Connector 
65 Connector 
2M PVC Cable 
64 Connector 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 


2M PVC Cable 
65 Connector 


Non-Flush Mount 


A 


*The 64 Connector is a 3 Pin, 8mm (.31 in.) Pico Style 
Connector. The 65 Connector is a 4 Pin, 12mm (.47 in.) 
Micro Style Connector. 


2M PVC Cable fi 


65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 
2M PVC Cable 
65 Connector 


65 Connector 


2M PVC Cable] «the 65 Connector is. a 4 Pin, 12mm ( 47 in.) 


Micro Style Connector. 


We have only shown a small sampling of our inductive proximity sensor line here. Please request our full line catalog. 
SEE OUR ENCLOSURES IN SECTION Ce1400 / SEE OUR CIRCUIT BREAKERS IN SECTION Be4300 
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9500 TRANSDUCERS, SENSORS, & ENCODERS 9900 
35 Royal Road + Flemington, NJ 08822-6000 

Altech Corp. Phone (908) 806-9400 - Fax (908) 806-9490 - www.altechcorp.com 

Standard-Series 


10-30V, 200mA, IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection, 1 LED 


9961-0200 
9931-0263 
9961-0264 
9961-0265 
9961-0300 
9961-0363 
9961-0364 
9961-0365 
9961-0400 
9961-0463 
9961-0464 
9961-0465 
9961-0500 
9961-0563 
9961-0564 
9961-0565 
9962-4000 
9962-4063 
9962-4064 
9962-4065 
9962-4100 
9962-4163 
9962-4164 
9962-4165 
9962-4200 
9962-4263 
9962-4264 
9962-4265 
9962-4300 
9962-4363 
9962-4364 
9962-4365 
9964-4000 
9964-4063 
9964-4065 
9964-4100 
9964-4163 
9964-4165 
9964-4200 
9964-4263 
9964-4265 
9964-4300 
9964-4363 
9964-4365 
9966-4000 
9966-4063 
9966-4065 
9966-4100 
9966-4163 
9966-4165 
9966-4200 
9966-4263 
9966-4265 
9966-4300 
9966-4365 


30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 
30.0 (1.18) 


1.5 (.06) 
1.5 (.06) 
1.5 (.06) 
1.5 (.06) 
1.5 (.06) 
1.5 (.06) 
1.5 (.06) 
1.5 (.06) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 


~ 10.0 (.39) 


10.0 (.39) 
10.0 (.39) 
10.0 (.39) 
10.0 (.39) 
10.0 (.39) 
15.0 (.59) 
15.0 (.59) 
15.0 (.59) 
15.0 (.59) 
15.0 (.59) 


43.0 (1.69) 
50.0 (1.97) 
50.0 (1.97) 
50.0 (1.97) 
43.0 (1.69) 
50.0 (1.97) 
50.0 (1.97) 
50.0 (1.97) 
43.0 (1.69) 
50.0 (1.97) 
50.0 (1.97) 
50.0 (1.97) 
43.0 (1.69) 
50.0 (1.97) 
50.0 (1.97) 
50.0 (1.97) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (1.57) 
60.0 (1.57) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (2.36) 
60.0 (2.36) 
40.0 (1.57) 
60.0 (2.36) 


40.0 (1.57) 
28.0 (1.10) 
34.0 (1.34) 
28.0 (1.10) 
40.0 (1.57) 
28.0 (1.10) 
34.0 (1.34) 
28.0 (1.10) 
35.0 (1.38) 
23.0 (.91) 
29.0 (1.14) 
23.0 (.91) 
35.0 (1.38) 
23.0 (.91) 
29.0 (1.14) 
23.0 (.91) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
34.0 (1.34) 
34,0 (1.34) 
34.0 (1.34) 
34.0 (1.34) 
34.0 (1.34) 
34.0 (1.34) 
34.0 (1.34) 
34.0 (1.34) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
32.0 (1.26) 
32.0 (1.26) 
32.0 (1.26) 
32.0 (1.26) 
32.0 (1.26) 
32.0 (1.26) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
28.0 (1.10) 
40.0 (1.57) 
40.0 (1.57) 
28.0 (1.10) 
40.0 (1.57) 


Flush 
Flush 
Flush 
Flush 
Flush 
Flush 
Flush 
Flush 
Non-Flush 
Non-Flush 
Non-Flush 
Non-Flush 
Non-Fiush 
Non-Flush 
Non-Flush 
Non-Flush 
Flush 
Flush 
Flush 
Flush 


Non-Flush 


ce ce ee ee ce ce cee el ce ee el cl pe el el ee 


2M PVC Cable 
63 Connector 
64 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
64 Connector 
65 Connector 
2M PVC Cabie 
63 Connector 
64 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
64 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
64 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
64 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
64 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
64 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
65 Connector 
2M PVC Cable 
63 Connector 
64 Connector 
2M PVC Cable 
65 Connector 


*The 63 Connector is a 4 Pin, 12mm (.47 in.) clear Micro Style Connector with 360° LED viewing. The 64 Connector is a 3 Pin, 8mm (.31 in.) 
Pico Style Connector. The 65 Connector is a 4 Pin, 12mm (.47 in.) Micro Style Connector. 


Extended Range Plus (212 times the sensing distance of standard senses) 


10-30V, 200mA, IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection, 1 LED 
Connection 
Type* 


Flush Mount 


Dia. (A) | Sensing Dist. | Body Length (B)} Thread Length (C) DC 
Type mm (in.) mm (in.) mm (in.) mm (in.) Type 


sin 
m ( 
8.0 (.31) 3.0 (.12) 
6.0 


9981-5000 M 2M PVC Cable 
9981-5200} 8.0 (.31) 0 (.24) Oo 2M PVC Cable 
9981-5064| 8.0 (.31) 3.0 (.12) N 64 Connector 
9981-5264| 8.0 (.31) 6.0 (.24) P 64 Connector 
9981-5065) 8.0 (.31) 3.0 (.12) N 65 Connector 
9981-5265) 8.0 (.31) 6.0 (.24) P 65 Connector 
9982-5000] 12.0 (.47) 6.0 (.24) M 2M PVC Cable 
9982-5200) 12.0 (.47) 10.0 (.39) 0 2M PVC Cable 
9982-5065) 12.0 (.47) 6.0 (.24) N 65 Connector 
9982-5265! 12.0 (.47) 10.0 (.39) P 65 Connector 
9984-5000) 18.0 (.71) 12.0 (.47) M 2M PVC Cable 
9984-5200} 18.0 (.71) 20.0 (.39) .@) 2M PVC Cable 
9984-5065} 18.0 (.71) 12.0 (.47) N 65 Connector 
9984-5265| 18.0 (.71) 20.0 (.39) P 65 Connector 
9986-5000; 30.0(1.18) 22.0 (.87) M 2M PVC Cable 
9986-5200; 30.0(1.18) 40.0 (1.57) @) 2M PVC Cable 
9986-5065} 30.0(1.18) 22.0 (.87) N 65 Connector 
9986-5265) 30.0(1.18) 40.0 (1.57) P 65 Connector 


*The 65 Connector is a 4 Pin, 12mm (.47 in.) Micro Style Connector. 
The 64 Connector is a 3 PIN, 8mm (.31 In.) Pico Style Connector. 


We have only shown a small sampling of our inductive proximity sensor line here. Please request our full line catalog. 
SEE OUR ENCLOSURES IN SECTION Ce1400 / SEE OUR CIRCUIT BREAKERS IN SECTION Be4300 


EEM 1999 For manufacturers’ sales offices, see yellow pages 


Be1741 


5500 


Ailtech Corp. 


AC CYLINDRICAL PROXIMITY SENSORS 


- Brass, Nickel Plated (BN) Housing 


- 1LED 


¢ Normally Open (NO) Configuration 
¢ 2 Meter (6 ft., 6 in.) PVC Polyvinylchloride Cable or Quick-Disconnect Connectors 
¢ 90-250V AC, 180mA, IP 67 Auimiaal 2, 3, 4, 5, 6, 12, ye Protection 


9952-0500 
9952-0562 
9952-0566 
9952-0567 
9952-0568 
9952-0400 
9952-0462 
9952-0466 
9952-0467 
9952-0468 
9954-2200 
9954-2262 
9954-2266 


9954-2267 


9954-2268 
9954-1900 
9954-1962 
9954-1966 
9954-1967 
9954-1968 
9956-1500 
9956-1562 
9956-1566 
9956-1567 
9956-1568 
9956-1400 
9956-1462 
9956-1466 
9956-1467 
9956-1468 


2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
2.0 (.08) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
4.0 (.16) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
5.0 (.20) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 
8.0 (.31) 

10.0 (.39) 

10.0 (.39) 

10.0 (.39) 

10.0 (.39) 

10.0 (.39) 

15.0 (.59) 

15.0 (.59) 

15.0 (.59) 

15.0 (.59) 

15.0 (.59) 


60.0 (2.36) 
90.0 (3.54) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
90.0 (3.54) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
90.0 (3.54) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
90.0 (3.54) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
60.0 (2.36) 
90.0 (3.54) 
70.0 (2.76) 
70.0 (2.76) 
70.0 (2.76) 
60.0 (2.36) 
90.0 (3.54) 
70.0 (2.76) 
70.0 (2.76) 
70.0 (2.76) 


TRANSDUCERS, SENSORS, & ENCODERS | | 5500 


35 Royal Road « Flemington, NJ 08822-6000 
Phone (908) 806-9400 - Fax (908) 806-9490 - www.altechcorp.com 


50.0 : 7 
55.0 (2.17) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
44.0 (1.73) 
49.0 (1.93) 
34.0 (1.34) 
34.0 (1.34) 
34.0 (1.34) 
50.0 (1.97) 
55.0 (2,17) 
40.0 (1.57) 
40.0 (1.57) 
40.0 (1.57) 
42.0 (1.65) 
47.0 (1.85) 
32.0 (1.26) 
32.0 (1.26) 
32.0 (1.26) 
50.0 (1.97) 
55.0 (2.17) 
50.0 (1.97) 
50.0 (1.97) 
50.0 (1.97) 
38.0 (1.50) 
43.0 (1.69) 
38.0 (1.50) 
38.0 (1.50) 
38.0 (1.50) 


Flush 
Flush 
Flush 
Flush 
Flush 
Non-Flush 
Non-Flush 
Non-Flush 
Non-Flush 
Non-Flush 
Flush 
Flush 
Flush 
Flush 
Flush 
Non-Flush 
Non-Flush 
Non-Flush 
Non-Flush 
Non-Flush 
Flush 
Flush 
Flush 
Flush 
Flush 
Non-Flush 
Non-Flush 
Non-Flush 
Non-Fiush 
Non-Flush 


2M PVC Cable 
62 Connector 
66 Connector 
67 Connector 
68 Connector 
2M PVC Cable 
62 Connector 
66 Connector 
67 Connector 
68 Connector 
2M PVC Cable 
62 Connector 
66 Connector 
67 Connector 
68 Connector 
2M PVC Cable 
62 Connector 
66 Connector 
67 Connector 
68 Connector 
2M PVC Cable 
62 Connector 
66 Connector 
67 Connector 
68 Connector 
2M PVC Cable 
62 Connector 
66 Connector 
67 Connector 
68 Connector 


AAAANVMDADWVMWIVDIOAAAAVOWIWIIOAAAAOWIVIIIO 


*The 62 Connector is a 3 Pin, 25.4mm (1.0 in.) Mini Style Connector. The 66 Connector is a 4 Pin, 12mm (.47 in.) Micro Style 
Connector. The 67 Connector is a 4 Pin, 12mm (.47 in.) Micro Style Connector with 360° LED Viewing. The 68 Connector is a 
3 Pin 12mm (.47 in.) Micro Style Connector. 


LIMIT STYLE PROXIMITY SENSORS 


17 Position Sensing Head 

Switch Programmable Normally Open (NO) or Normally Closed (NC) 
Threaded Opening: 1/2” - 14 NPT and Micro Style Connector 

Rigid Snap Together Construction - No Screws 

3 LEDs for LS/GLDC Sensors, all other models have 2 LEDs 

Total Circuit Protection (Short Circuit, Overload, Reverse Polarity 
Wire Break) for DC and AC/DC versions only 


LS/LDC Limit Style Sensors 


10-30V DC, 120mA, IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection 


Sensing Dist. DC 
Type mm (in.) Type —_ 


9883-2033 20.0 (.79) Flush 
9883-2233 40.0 (1.57) Non-Flush 


9883-2333 | 20.0 (.79) | Flush 

9883-2533 | 40.0 (1.57) | Non-Flush 

9883-2065 | 20.0 (.79) | Flush 

9883-2265 | 40.0 (1.57) | Non-Flush 

9883-2365 | 20.0 (.79) | Flush fe 

9883-2565 | 40.0 (1.57) | Non-Flush AC/DC Limit Style Sensors 


20-250V AC/DC, 500mA, IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection 


Sensing Dist. 
Type mm (in.) Style 
| 9873-0031 | 20.0 (.79) 
9873-0231 | 40.0 (1.57) 


LS/GLAC Limit Style Sensors 


LS/GLDC Limit Style Sensors 


10-60V DC, 400mA, IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection 


Sensing Dist. DC 
Type mm (in.) Type = 


9883-3033 20.0 (.79) | Flush 
9883-3233 40.0 (1.57) Non-Flush |. 


9883-3333 20.0 (.79) Flush 20-250V AC, 500mA, IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection 
9883-3533 40.0 (1.57) Non-Flush ina Di 

9883-3265 40.0 (1.57) Non-Fiush 

9883-3365 20.0 (.79) Flush 9873-3031 20.0 (.79) 

9883-3565 40.0 (1.57) Non-Flush 9873-3231 40.0 (1.57) 


We have only shown a small sampling of our inductive proximity sensor line here. Please request our full line catalog. 
SEE OUR ENCLOSURES IN SECTION C*1400 / SEE OUR CIRCUIT BREAKERS IN SECTION Be4300 
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9500 


Attech Corp. 


DC RING PROXIMITY SENSORS 


« Detect Small Precision Parts 
« Use in Stamping/Punching Operations 


TRANSDUCERS, SENSORS, & ENCODERS 


35 Royal Road « Flemington, NJ 08822-6000 
Phone (908) 806-9400 - Fax (908) 806-9490 - www.altechcorp.com 


9500 


DC Ring, High Sensitivity 
Complementary NO/NC Outputs), Metal Body, NPN, 
20-30V DC, IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection 


Min. Target 
Detection 
Steel Ball dia. 
mm (in.) 


0.5 (.02) 
(1.97) | 1.0 (.04) 
(1.97) | 0.8 (.03) 
(2.76) | 1.1. (.04) 


DC Ring, Plastic Body 


Normally Open (NO), PNP, 
10-30V DC, IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection 


Ring Dia. (A) 
mm (in.) 


Output 
Current 


9702-0259 | 20.0 (.79) 


Min. Target 
Detection 
Steel Ball dia. 


9701-0259 | 50.0 
9701-0759 | 50.0 
9711-0059 | 70.0 
9700-0159 | 100.0 (3.94) | 1.6 (.06) 
9703-0159 | 200.0 (7.87) } 3.0 (.12) 
9704-0159 | 300.0 (11.81) | 5.0 (.20) 


Sensitivity is adjustable. 
Note: Must be Operated with 8102-0900 Amplifier/Power Supply. 


BLOCK PROXIMITY SENSORS au 


¢ For Large Sensing Distances up to 70mm (2.76 in.) 
¢ Normally Open (NO) Configuration 

¢ 2 Meter (6 ft., 6 in.) PVC Polyvinylchloride Cable Outputs ,, 
« DC, AC, and AC/DC Available 

¢ Some Models Offer Adjustable Sensing Distance 


Ring Dia. (A) 
mm (in.) 


Output 
Current 


9702-0400 
9702-0500 
9705-0500 


12.0 (.47) 
20.0 (.79) 
43.0 (1.69) 


2.5 (.10) 
6.0 (.24) 


pres io Z oe. 


yy, 


IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection, 1 LED 


Size (LxWxH) Sensing Dist | Operation Max. AC/DC 
Type mm (in.) Voltage Current Type 


mm = (in.) 
9963-0400 40x12x26 (1.57x.47x1.02) 10-30V DC Flush 
9863-2100 | 40x12x26 (1.57x.47x1.02) 10-30V DC Flush 
9863-2700 10-30v DC Non-Flush 


40x12x26 (1.57x.47x1.02) 
9864-0200 | 53x22x9.5 (2.09x.87x.37) 10-30V DC Flush 


DC Ring, Normal Sensitivity 


Complementary NO/NC Outputs, Metal Body, 10-30V DC, 
IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection 


Min. Target 
Detection 
Steel Ball dia. 
mm (in.) 


Ring Dia. (A) 
mm (in.) 


9705-0259 
9708-0059 
9708-0159 
9706-0159 
9707-0159 
9705-0659 
9708-0559 
9708-0659 
9706-0659 
9707-0659 


50.0 (1.97) 
100.0 (3.94) 
100.0 (3.94) 
200.0 (7.87) 
300.0 (11.81) 
50.0 (1.97) 
100.0 (3.94) 
100.0 (3.94) 
200.0 (7.87) 
300.0 (11.81) 


3.0 (.12) 
8.0 (.31) 
6.0 (.24) 
15.0 (.59) 
30.0 (1.18) 
3.0 (.12) 
8.0 (.31) 
6.0 (.24) 
15.0 (.59) 
30.0 (1.18) 


<< <a <ecacccc< 


9863-4000 
9802-0900 
9802-0100 
9865-1100 
9865-1000 


9809-0100 
9809-0300 
9853-2400 
9853-3800 
9803-3000 
9855-1000 
9875-0000 


34x34x80  (1.34x1.34x3.15) 
50x50x47* (1.97x1.97x1.85) 
50x50x47* (1.97x1.97x1.85) 
80x80x40* (3.15x3.15x1.57) 
80x80x40* (3.15x3.15x1.57) 
100x50x40* (3.94x1.97x1.57) 
100x50x40* (3.94x1.97x1.57) 
40x12x26 = (1.57x.47x1.02) 

34x34x80 = (1.34x1.34x3.15) 
70x70x60 (2.76X2.76x2.36) 
80x80x40 = (3.15x3.15x1.57) 
80x80x40 = (3.15x3.15x1.57) 


10-30V DC 
10-30V DC 
10-30V DC 
10-30V DC 
10-30V DC 
10-30V DC 
10-30V DC 


90-250V AC 
20-280V AC 
20-250V AC 
20-250V AC 
20-250V AC/DC} 400mA 


Flush 
Flush 
Flush 
Flush 
Non-Fiush 
Non-Flush 
Non-Flush 
Flush 
Non-Flush 
Flush 
Non-Flush 
Non-Flush 


Sensitivity is adjustable. 
Note: Can be Operated with 8300-0100 Amplifier/Power Supply. 


ANALOG PROXIMITY SENSORS 


« Detect Target Distance from the Sensing Head 
¢ Provide an Analog Output Voltage 

¢ Cylindrical and Limit Style Available 

¢ Shielded Cable on Cylindrical Models 


DC Limit Style 
18-30V DC, Analog Output: 1-9V DC, 5mA Maximum Load Current, 
IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection 


Sensing Range 
Type mm (in.) 
9814-1133 | 10.0- 20.0 (.39 -.79) | Non-Flush | 


*Adjustable Sensing Distance. 


DC Cylindrical Series 
18-30V DC, Analog Output: 1-9V DC, 5mA Maximum Load Current, 
IP 67 (NEMA 1, 2, 3, 4, 5, 6, 12, 13) Protection 


9914-0800 
9914-0900 
9914-1000 


12.0 (.47) 
18.0 (.71) 
30.0 (1.18) 


5- 2.5 (.02-.01) 
1.0- 4.0 (.04-.16) 
7.0 - 14.0 (.28 - .55) 


80.0 (3.15) 
80.0 (3.15) 
80.0 (3.15) 


70.0 (2.76) 
70.0 (2.76) 
58.0 (2.28) 


Flush 
Flush 
Non-Flush 


Flush Mount 


DC Cables with Connectors 


2 Meter (6 ft., 6 in.) Length, PVC Polyvinyichioride 
Make last digit 5 for 5 meter length 


Connector 
Type Style Description 


ACCESSORIES AC Cables with Connectors 


2 Meter (6 ft., 6 in.) Length, PVC Polyvinylchloride 
Make last digit 5 for 5 meter length 


Connector 
Type Style Description 


8000-5030 Straight 8000-5040 Straight 
8000-5110 Straight 8000-5060 90° 
8000-5120 90° (right angle) 8000-5070 Straight 
8000-5150 90° - 2 LED for NPN 8000-5130 Straight 
8000-5160 90° - 2 LED for PNP 8000-5140 90° 


8000-5220 
8000-5230 
| 8000-5240 


Straight 
90° - 2 LED for PNP 
90° - 2 LED for NPN 


We have only shown a small sampling of our inductive proximity sensor line here. Please request our full line catalog. 
SEE OUR ENCLOSURES IN SECTION C°1400 / SEE OUR CIRCUIT BREAKERS IN SECTION Be4300 


For manufacturers’ sales offices, see yellow pages 
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5500 7 TRANSDUCERS, SENSORS, & ENCODERS 5500 


American Aerospace Controls Inc. 


AAC 570 SMITH STREET, FARMINGDALE, NEW YORK 11735 (1 PHONE: (516) 694-5100 (1 FAX: (516) 694-6739 


BI-DIRECTIONAL CURRENT TRANSDUCERS 
Series 


05B 


%FS|_5ms 


FS 


TN 

Cp) 

= 

Cc 

d 
ESS SS CICICIeE 


40us 
FS 


0.5% FS| = 1us 


DC CURRENT TRANSDUCERS 


Series [FullScale (FS) Input Current Ranges [FS Output Accuracy |Response|Fig 
936 __| 10, 20, 50, 100, 200, 250, 500mAde& 1,2, 5Adc | +Vde | 1%FS | 100ms | - | 
100, 200, 500mAae & 1, 2, 5Adc 
10, 20, 25, 30, 40, 50, 75, 100Adc 
0.5% FS| 30ms_| - 
50ys 
$465 | 150, 250, 500, 750, 1000, 1500, 2000, 2500Ade__——|4-20mA| 1% FS | 200us 
150, 250, 500, 750, 1000, 1500, 2000, 2500Adc 4-20mA 200s 
2004s 
2004s 


DC CURRENT LEVEL DETECTORS 


Series _|FullScale(FS) input CurrentRanges [FS Outtput|Accuracy| 


FREQUENCY TRANSDUCERS 


Series _|Full Scale (FS) Input Frequency Ranges FS Output| Accuracy |Response| 
$343 |360t0440Hz —_ 102-127Vac or 200-250Vac 250ms 


S350L 100, 200, 300, 500, 1K, 2K, 3K, 5K, 10K & 20K Hz +5Vdc }0.1% FS) 3-300ms 


In addition to AAC’s standard products, application specific modifications and custom design 
transducers are available for industrial, laboratory, defense and space applications. 


AAC American Aerospace Controls, Inc., [] 570 Smith Street, Farmingdale, New York 11735 (J Tel:(516) 694-5100 Fax:(516) 694-6739 
ements ES SSE 
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9500 TRANSDUCERS, SENSORS, & ENCODERS 5500 


CURRENT, VOLTAGE, POWER CALL 
AND FREQUENCY TRANSDUCERS 516-694-5100 


AC CURRENT TRANSDUCERS 
Full Scale (FS) input CurrentRanges | FS Output | Accuracy | Response |Fig 
Cc _|1,2,5,10,20Aac inline connection | + mAdd 0.25% FS| 400ms | 


4- 20mA| 0.5% FS 


|4-20mA|0.5%FS| 200ms | - | 


1,2,5, 10, 20Aac in-line connection 
$383 1055|2, 5, 10, 15, 20, 25, 30, 40, 50, 75, 100, 200, 250Aac @60Hz 
1004 —_ |2, 5, 10, 20, 50, 100, 150, 200, 250, 300Aac @ 400Hz 0.5% FS 


'1003AM1 |2, 5, 10, 15, 20, 25, 30, 50, 75, 100Aac @ 60Hz | 45Vde | 1%FS | 150ms | - | 
1003AM2 +5Vdc 
1005 
1006 
1006X 4-20mA 130ms 

1% FS 


0.5% FS 


WATT & VAR TRANSDUCERS 


Series _| Full Scale (FS) Input Power Ranges FS Output | Accuracy | Response |Fig| 
400ms | 8 | 
S217 |280KW 220 & 440Vac | SV | 2%FS | 400ms [8 
S73 |0-100KW 0 to 150Vac or 0 to 300Vac | +5Vde | 2%FS | 400ms | 8 | 
0.5-2KW (1 element) 120, 220 or 440Vac | +1mAde [0.25% FS| 400ms 
+imAde {0.25% FS|_400ms 
0.25% FS 


Write, fax or call for a complete catalog. Application engineering is available to assist you. 


AAC American Aerospace Controls, Inc., [ 570 Smith Street, Farmingdale, New York 11735 0 Tel:(516) 694-5100 Fax:(516) 694-6739 
EEM 1999 See us on the World Wide Web at http://eemonline.com Be1745 
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“HME MURS Standard Series of 
7/T\ ae | Hatt EFFECT CuRRENT SENSORS 


Primary connectors may be 
located on opposite sides 
or same side anywhere 

on dashed circumference. 


Woes 
Vao+ H LA | 
41 | 
OUT D B 
COM .032" Dia. 
(typical) 
V,,~ (optional) 
Figure 1 . Figure 2 Bottom View 
Part No. Fig. Vo@lp Ip Max. Veo H W D Dia. A B 


530H-A100 1 10 10 mA +5V 1.5 1.2 0.63 - 0.6 0.3 


530H-A500 1 50 


10 mA +5V . 1.5 1.2 0.63 - 0.6 0.3 


530H-A251 2 250 +4\* 10 mA ~45V “1.63 1.25 0.75 0.75 0.9 0.3 
530H-A102 
530H-BO50 


530H-B250 


530H-B101 2 100 +4V 10 mA 1.5 


530H-B501 2 500 


530H-B252 2 2500 


530H-C100 1 10 


530H-C500 1 50 


530H-C251 2 250 


530H-C102 2 1000 


* Positive-only voltage supply is adequate for these sensors. 


** Other outputs and non-amplified versions are available. Please contact the factory. Abbreviations Used 
Ip Rated Current 

PARAMETER SYMBOL SPECIFICATION = eae spa 

3s re) utput Current 
Output Voltage _ Vo oe +1% @ Ip e Voc Drive Voltage 
Linearity +1% of Vo/A, 1% of Ip to 100% Ip Vee Drive Voltage 
Zero current offset VorrF +.03V ~H Height 
Zero thermal drift Tp +2mV/°C Max. Mi es 

ep 
Hysteresis +40mV Max. Dia. Disineter 
Dielectric strength 2kV @ 60Hz for 1 Min. 
Operating Temp. -10 to +85 °C | ei gehen: 
- e" NU gas . 

Storage Temp. 50 to +150 °C ade 6 in the USA" with USA Materials 


e Established in 1972 


-3dB >20kH ; 
Cutoff Frequency Fe oe ¢ Custom configurations available 


1900 Chris Lane e@ Anaheim, CA 92805 ¢ 800-394-2234 «¢ 714-634-2220 e¢ Fax: 714-634-0905 
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SAIMELON | 


= Ss THE ENERGY SAVER 
ys FOR 27 YEARS HALL EFFECT CURRENT SENSOR 
SPECIFICATIONS: 
Supply Voltage: 4.5 to 16 VDC. % ID 
Supply Current: 20 mA 
Output Current: 2 mA 
Operating Temperature: -20 to +125 °C 
Storage . Temperature: -50 to +130 °C 
Output Voltage @ Ip=0: * Vec/2 
Output Voltage @ Ip:* Vec/2 + Vec/4 
Tolerance on Output Voltage: + 1% 
Dielectric Withstanding Voltage: 4000 V 1min. A een 
Frequency Response: DC to 100kHz. a 
Temp. Stability (25 to 100 °C): + 1.5% IS. 
* See example A L 
INSERT 
FEATURES ! 2 PLCS. 
@ High Accuracy. 
@ High Isolation. . W 
@ Will not be damaged by overcurrent. | 
@ Wide supply voltage range allows for wide 
control over sensitivity. MODEL S, 
@ Very low drift with time and temperature. TRANSVERSE 
@ Transverse pin out available. Add S to P/N PIN-OUT 
(eg. 5701-S) ( see figs. 3&4) OPTION 
Example A 
Typical output for P/N 5704 at two different supply voltages. Typical Schematic of Device. 
Vout @ Vcc= 12VDC VecO 


Vout @ Vec= 8VDC QV 

e 
6V 6V 
AV 3V Ip 4 Vout 
2V @ 
0 0 Ip 


Ip 
~20A -10A O 10A 20A -20A -10A 0 10A 20A 


Sensitivity 
IN Ip (+) mV/A @ L ID(Min) HT W C Fig. 
A 8VDC in in in in in 


S701 | St 400.0 | 1.600 | - | 1.180 | 0.562 | 0.800 | 1.200 | 2.4 | 

5702. | = 10 200.0 1.600 |  - ft 1.180 | 0.562 | 0.800 | 1.200 | 2.4 

5703 | ST 133.3 | 600 | 180 | 0.562 | 0.800 _ | 1.200 | 2,4 

5704. | 20, | 100.0 =f 1.600 | - dt .180 | 0.562 | 0.800 | 1.200 | 2.4 | 

5705 | 25 80.0 1.600 | - 180 | 0.562 | 0.800 | 1.200 | 2.4 | 

5706 | 30 66.7 | 1 600 | = 180 | 0.562 | 0.800 | 1.200 | 2.4 | 

5709 | 60 S333 | 1.600 | 0.500 | 1.180 | 0.562 | 0.800 [ 1.200 | 1.3 | 
| 

| | 

| 

) 

| 


1900 CHRIS LANE, ANAHEIM, CA 92805 TEL: (714)634-2220 FAX: (714)634-0905 
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9500 TRANSDUCERS, SENSORS, & ENCODERS | | 5500 


AYA - Instruments, Inc. 


5001 BAUM BOULEVARD « PITTSBURGH, PA 15213 
Tranducers and Current Transformers 


ELECTRICAL TRANSDUCERS SPECIFICATIONS 


Input Signal Range: Full Scale - Continuous Temperature Range: 0 to 50 Deg. C 


50% overrange: 3 minutes Storage Temperature: -20 to +80 Deg. C 
Accuracy Class: 0.5% of Full Scale Power: 120 VAC 50/60 Hz — 
Output Ripple: 1% Peak-to-Peak (240 VAC Optional) 
aeee a5 Maximum Enclosure: DIN RAIL TYPE 46277 
| Isolation Test: 1kV - 1 minute 


AC VOLTAGE TRANSDUCERS | 
[-senies [sue | pescunion | mur | ourrur | ACCURACY | FREQUENCY 
single Channel; 1,10, | 1,5, 10 VDC 
RMSV a Single Channel| 100,150, | 1, 10, 20, 


Three Channel | 300,600 | 4-20 mADC 


RMSV3 - Three Channel} vac 


alolelololo 


AC and AC/DC CURRENT TRANSDUCERS 


DESCRIPTION INPUT 
CURRENT 


5, |1,5,10v0C] 0.2% | DC-10 Khe 
1, 10,20 
4-20 mADC 


AC WATTS TRANSDUCERS | 
ee re e| eo 
Single Phase | 150, 300 1, 5, 10 VDC 


2 Cars 3 Phase - Delta} or 
RW43 | E | 3 Phase - WYE | 600 vac 


DC TRANSDUCERS 
Sens Suz | —OESCHPTIN [WOOT | OUTPUT ACCUMCYEQENEY 


RVDC DC Voltage 1, 10, 60, 100, 
150 & 300 VDC 

RIDC | B | DC Current 

RWDC DC Watts (See Above V and | 
Input options) 


_ FREQUENCY TRANSDUCERS 


RF A 45 - 55, 55 - 65, 40 - 80 1-10, 5-50, 1,5, 10 VDC 
or 350 - 450 Hz 


1, 10, 20 
4-20 mADC 


ale 


Pte 


1,5,10 VDC 
1,10,20mADC) 0.5% 
4-20 mADC 


Dc-2000 
Hz 


IBID 


| or 20 - 80 VAC 
~ TRF B 0-55,0-100,0-450 | 80-150, 150 - 300, 1, 10, 20 
ue | or0- 1000 Hz or 300 - 600 VAC 4-20 mADC 


Note: Special Input and Output * Modules requiring current transformers that have a Voltage Output 
Ranges are Available. ** Larger size enclosure required for 20mADC or 4-20mADC output 


All Dimensions shown in inches. 
AYA Instruments, Inc. 5001 Baum Blvd. « Pittsburgh, PA 15213 « Tel: 412-622-5500 © Fax: 412-681-3773 ¢ www.ayainstruments.com 
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5500 TRANSDUCERS, SENSORS, & ENCODERS 9500 


AYA - Instruments, Inc. 


5001 BAUM BOULEVARD « PITTSBURGH, PA 15213 


TEL: 
412-622-5500 


FAX: 


Tranducers and Current Transformers PREPEs:. eye 


CT1b 


5.2°X6.1°X1.8" | 0.5% 


MULTI-FUNCTION TRANSDUCERS | 
Kol il Mls Ec bl Ul awe 
Pe ae 
& Amps 
& Amps 
RVA | Core VA, RMS 150, 300,! 1, 5 AAC 50-400 
Volts & Amps 
& A mps 
CTX CURRENT TRANSFORMERS - WOUND PRIMARY 
Used with Current Transducers 
a 
OPENING CLASS 
nla | sates | 05% | 
Kad i ea hk 
425, 150 ‘AAC 
250, 300, 400, 500, 600 AAC 0. 2 ~ fe: 3 aa us = 0.5% 
Hod Scena end 
750, 800, 1000 AAC 
ee 500, 600, 750, 800, | 1 OR 3.1°x0.43" 
1000, 1200, 5 AAC or 
1500, 2000 AAC 2.4"x1.25" 
1500, 2000, 2500 AAC 
3000, 4000 AAC | 
Ke Lid 
150, 200 AAC 
Bal iad a a 
500, 600 AAC 
— $PLIT-CORE CURRENT TRANSFORMERS 
SCT | 100, 150, 200, 250, 300, —— 0.5, 1.0 
400, 500, 600, 750, 800, d AAC 3.1°X3.1 6.25'x6.1"°x1.5 
1000, 1200, 1500 AAC 3 m 
Note: Special Input and Output * Modules requiring current transformers that have a Voltage Output 
Ranges are Available. ** Larger size enclosure required for 2OmADC or 4-20mADC output 


All Dimensions shown in inches. 


AYA Instruments, Inc. 5001 Baum Blvd. ¢ Pittsburgh, PA 15213 « Tel: 412-622-5500 ¢ Fax: 412-681-3773 © www.ayainstruments.com 
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TRANSDUCERS, SENSORS, & ENCODERS 


OPTICAL ENCODERS 
INDUSTRIAL 


Industrial encoders designed for the abusive 
machine tool environment. Rugged cast 
housing, heavy-duty shaft and bearings. 
Available in models that are sealed against 
liquid entry and for shaftloads up to 200 Ibs. 

and 200G shocks. 
2-day ship on express series 
encoders. Over 160 resolutions in 
stock — up to 200,000 cpt incre- 
mental. Many mechanical and 
electrical options are available. 
2 year limited warranty. 

Typical applications: Process control, 
factory automation, robotics, machine tool, 
instrumentation, lumber 


ENCODERS AND TRACKBALLS 
INDUSTRIAL AND DEFENSE 


Absolute encoders in single 
and multi-turn versions 
with wide variety of output 
drivers to interface with 
most PLCs and controllers. 
Resolutions from 512 to 
65,536 counts-per-turn. Hollow 
shaft incremental encoders available with 
brushless motor commutation 
and solid shaft, size 15 units 
with 2500 cpt and selection of 
mounting options. 
Products also include 
industrial-grade and military 
trackball systems featuring 2”, 2 1/4”, 3” or 


BRUSHLESS MOTORS, 
VOICE COIL ACTUATORS, 
SPECIALTY ELECTROMAGNETICS 


Linear and rotary voice coil actuators, 
brushless DC motors and specialty 
electromagnetic devices. Reliable, 
long-life brushless DC motors 
offer improved performance 
characteristics and advantages 
over comparably sized PM DC 
brush motors. 

Voice coil actuators 
pack power, speed and 
precise control into limited 
stroke motion. Specialty 
electromagnetic devices including AC motors 
and clutches are also available. 

Typical applications: Motors for medical 


devices including centrifuges, — 


5500 


BEL... For All your Sensors and Motion Systems Needs 


and oil field machinery. 


INDUSTRIAL 
ENCODER DIVISION 
7230 Hollister Avenue 
Goleta, CA 93117 
1-800-ENCODER or 805-968-0782 
FAX: 1-800-960-2726 or 805-968-3154 


POTENTIOMETERS AND ENCODERS 
HIGH VOLUME OEMs 


Precision potentiometric sensors 
for automotive, industrial, medical 
and military markets. Modular, kit 
and light duty enclosed encoders 
for office automation, automotive 
and instrumentation markets. 

Precision position sensors are 
custom designed packages to fit 
specialized applications. Duncan's thick film 
conductive plastic potentiometric sensors 
stand up to heavy wear, high temperature and 
exposure to chemicals. 

High volume, low cost encoders incorporate 
proprietary monolithic phased array opto IC 
ASIC technology for high reliability and 

excellent performance. 

Typical applications: 
Automotive position sensors, 
machine positioning and servo 
motor feedback. 


DUNCAN 
ELECTRONICS DIVISION 
15771 Red Hill Avenue 
Tustin, CA 92680 
714-258-7500 
FAX: 714-258-8120 


35mm ball diameters and multiple interfaces. 
Typical applications: Motor 7 

feedback, process control machin- 

ery, automation systems, medical 

diagnostic equipment, antennae, 

fire control and FLIR scanning 


systems. 


PRESSURE SENSORS 
AVIONIC AND INDUSTRIAL 


Pressure sensors, pressure 
switches and pressure vacuum 
pumps for avionic, industrial, med- 
ical and oil and gas industries. 

Technologies include solid state 
micromachined silicon, thick film 
potentiometric and thin film strain 
gage pressure sensors for 
absolute, gage and differential 
measurement. 

Off-the-shelf and custom designs are 
available. Sensors are made for superior 
performance in rugged environments whether 

at measuring gasses 
or liquid. Pressure 
ranges from 0-1 to 
0-20,000 PSI. 
Typical applica- 
tions: Measurement of hydraulic pressure, 
engine pressure, downhole pressure, gue or 
gas pressure. 


EDCLIFF 
INSTRUMENTS DIVISION 
13100 Telfair Avenue 
Sylmar, CA 91342 
818-362-0300 
FAX: 818-362-2487 


ENCODER 
SYSTEMS DIVISION 
13100 Telfair Avenue 

Sylmar, CA 91342 
818-362-7151 
FAX: 818-362-0458 


ADVANCED INERTIAL SENSORS 
AEROSPACE, MILITARY 
AND COMMERCIAL 


Specialists in solid state rate gyroscopes, 
multiaxis inertial sensor packages, inertial mea- 
surement units and linear and angular 
accelerometers for aerospace, military and 
commercial precision guidance, control and 
instrumentation applications. A unique line of 
aircraft structural fatigue and engine vibration 
monitors is also available. 

Proprietary solid state 
quartz technology provides 
completely self-contained, 
high reliability, low cost preci- 

sion inertial’ sensor 
designs for linear * 
and angular motion measure- 
ment applications. Markets 
include military, aerospace, 
automotive, medical and 
communications. 

Typical applications: Stabilization, naviga- 

tion, guidance and motion sensing. 


SYSTRON DONNER 

INERTIAL DIVISION 

2700 Systron Drive 

Concord, CA 94518 
1-800-227-1625 or 510-671-6601 

FAX: 510-671-6647 


surgical equipment and 
scanners; voice coil actua- 
tors for optical systems, 
vibration dampers, valves, 
gimbals and z-axis drives. 


| KIMCO 
MAGNETICS DIVISION 
804-A Rancheros Drive 
San Marcos, CA 92069 
760-744-5671 
FAX: 760-744-8815 


PRECISION ENCODERS: 
AND SERVOS 


AEROSPACE AND DEFENSE 


Spacecraft encoders, encoder/motors, servo 

systems and lla systems. Largest number 

of heritage models 

for space. High 

resolution (to 25- 

bits), high accura- 

cy absolute encod- 

ers for radar, optical 

tracking and telescope applications. 

Small size, rugged, high reliability encoders for 
Military/ Aerospace programs. 

The Division is in compliance with MIL-I- 
45208, MIL-Q-9858, and NASA NHB5300.4(1B) 
for qualiity assurance, NASA NHB5300.4(1F) for 
reliability and MIL- STD- 454, MIL-STD-2000 and 
NASA NHB5300.4(3A-1) for workmanship. 

Typical applications: Pre- 
cision servo systems, range 
instrumentation, pointing/ 
tracking gimbal systems 
and precision indexing. 


PRECISION SYSTEMS 
and SPACE DIVISION 
. P.O. Box 3828 
Little Rock, AR 72203 
501-851-4000 
FAX: 501-851-5476 


For Further Information Or Quote, Call The Division That Matches Your Application 


BEI Sensors & Systems Company is a wholly owned subsidiary of BEI Technologies, Inc., a diversified technology company 
providing advanced sensors to the industrial, defense, medical and scientific communities. Products include: Optical Encoders 
e Precision Potentiometers « Pressure Sensors ® Brushless Motors ¢ Voice Coil Actuators * Accelerometers ¢ Solid State Gyros 

and Vibration Meters. For information on our products and services, call the division that matches your application. 


BEI 


Be1750 


SENSORS & SYSTEMS COMFANY 


1-800-959-0506 


URL: www.beisensors.com 


For manufacturers’ sales offices, see yellow pages 
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_BOURNS, INC., © 2533 NORTH 1500 WEST, OGDEN, UTAH 84401 


€' For technical assistance call 801 786-6200. | | eS 


“WWW. bourns. com 


“ABSOLUTE CONTACTING ENCODERS (ACE™) 


Dielectric Withstanding Voltage Environmental Characteristics | SHOCK .........ececescsesssesseeeseeeseeseeaee 50G 
Se Srminiaen MIL-STD-202 Method 301 Contact Bounce 
Sea Level.......1 000 VAC minimum | Operating Temperature Range J occ 0.1 millisecond maximum 
Electrical Travel .............. COntinuous:<) swcicaseoneacsnavismpees -25°C to +125°C | Rotational Life 
Contact Bounce (60 RPM) VIDIAUON: sc iosentoteesuariee hvestenenes TOG iksvcoseeses: 50,000 shaft revolutions 
Laney anes 2.7 milliseconds maximum Contact Bounce | Mechanical Characteristics 
RPM (Operating) ........ 120 MAXIMUM | ccceesseeeeeees 0.1 millisecond maximum | Mechanical Angle............ Continuous 
TOIQUe ........ccceeeeeees 0.75 to 2.50 oz-in 


BUSHING MOUNTED: HOUSING A 


940 
(23.88) | 


Gal 

— Meat [Bee ras 3 a) 
Absolute 7 wr “iti “ ae 
Encoder/Gray | 20 | 
Code Output 


¢ Digital Output ee a _ 
¢ High operating ! 
temperature capabilities - j—— 
up to 125°C | ' 3.0)" __ __ 220+.00 0 oe Be mt 
e Sturdy construction | 
¢ Bushing mount 


ver 010 
(27.94 + .25) 


10 PLCS. 8 PLCS. 


es ; SHAFT STYLE B SHAFT STYLE C SHAFT STYLE J ~ SHAFT STYLE R 
e Available with PC board | een Ue 
+ 00H. : . aera DIA. 
Electrical Characteristics Sa ongcate eee 78) ] er Faces (600) 
Output........ 8-bit gray code, with 128 
absolute states , ie, yp , 

Closed Circuit Resistance Wee et RL Le — ty oj! 4249 +0014 003 ~_— ‘P = 06 L 

OT NG ant Ne’ 5 ohms maximum iu. (632-009-006) " (16) 
Open Circuit Resistance ‘D’ DIMENSION EXTENDS FROM SHAFT END TO BUSHING FACE 

eine fel haaeccetanes 100K ohms minimum Dy SS RAPT- LENGTH FMS) (BUSHING LENGTH) 
Contact Rating............... 10 milliamp 

@ 10 VDC or 0.1. watt maximum ot —— 

Insulation Resistance (500 VDC) “D” DIMENSION EXTENDS FROM SHAFT END TO BUSHING FACE “D” = (SHAFT LENGTH, FMS) - BUSHING LENGTH) 
reer 1,000 megohms minimum Specifications are subject to change without notice. 


ROTARY OPTICAL ENCODER 


Electrical Characteristics OUTPUT TABLE 
Output 
shea eaten 2-bit gray code, 
Channel A leads Channel B 
by 90° (electrical) 
with clockwise rotation 
Supply Vollage 
ee rere 5.0 VDC + 0.25 VDC* 


* 4.0V (Min) — — —! \ Bee ey 
Channei A> iermmee) eat heed: “Lee 
* 4.0V (Min) — -— + # Sees 
Channet B > 0.8V (Max)— — Rc OR ial ta coe ae == 0 
index aoviMin=——) pL 1 
crane! > 0.8V (Max)— — . | a eee area | 


(Optional) 


he—1 cycle —~o-} 
360° + 90° 
Clockwise rotation 


b. 2 Depa oe false sv ana aie beau .26 MA maximum 
Output Voltage , 


Low Output 
Sah AS AN re OM tate lait 0.8V maximum 
. ae High Output : 
3 wg RN carat lealinlag ecthe sehen iaeneae 4V minimum Optional 185 
. Output Current Radial Leads T73y 
EN Series Low Output 735 8 ‘ ne 33 
| veces 25 MA minimum | 84d 
Rota ry Insulation Resistance (500 VDC) £ ers 
Mie 000 Hh sa enSoastecs tienen 1,000 megohms ott ——>==— | STANDARD RESOLUTIONS 
Optical Rise/Fall Time ost AVAILABLE 
Sscndpueadesdanitunsncatyoniate 200ns (typical) 8.636 
Encoders Shaft RPM ee Goose Sth at (34) 24H oy (Full quadrature output cycles per 
e Small size Power Consumption . SPaIUTeNo pees 108 
Setisitoccallatlesibcicen 136mMW maximum 
© CMOS and TTL Pulse Width (Electrical Degrees, 50* 200 
: Each Channel) 64 256 
compatible | eceeececetseenen 180° +45° TYP. 
Pulse Width (Index Channel) 100 
e Two channel quadrature | vrs: 360° +90° For Non-Standard Resolutions — 
tout Phase (Electrical Degrees, Channel Consult Factory 
outpu | A to Channel B) 
SiMe «ii once eta tees eae 90° +45° TYP. *ch | B leads ch 
¢ Square wave signal Index Channel Centered on 1-1 State eahety sore gas 
ee ea Combination of A and B Channels | | 
¢ High operating speed sda duaaatagdabakaetunttens teiriass. SAO” 
ne oe a | * Consult, factory for other nr velagss *Consult factor for other available options. 
he Long life up to 15 VDC: Specifications are subject to change. without notice. 
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BOURNS 


BOURNS, INC., « 2533 NORTH 1500 WEST, OGDEN, UTAH 84401 
For technical assistance call (601) 786-6200. | : 


www.bourns. com 


MINIATURE ENCODERS (INCREMENTAL) 


Model 3375 
1/4" (6mm) Square 


Sealed 


¢ Long operating life 


- High operating 
temperature capabilities 


¢ Bushing or PCB mount 


¢ Conductive plastic 
element 


Model 3315 
3/8" (9mm) Square 
Sealed 


« Long operating life 


¢ High operating 
temperature capabilities 


¢ Bushing or PCB mount 


- Conductive plastic 
element 
Be1752_ 


Electrical Characteristics 
Output ...........2-bit gray code, 
Channel A leads 
Channel B by 90° 
electrically turning 
clockwise (CW) 
Closed Circuit Resistance 
is ci ba deuaaenatewnesths 2 ohms maximum 
Open Circuit Resistance 
siiadontieebeetins 100K ohms minimum 
Contact Rating 
teceiaula ete: 10 milliamp @ 10 VDC 
or 0.1 watt maximum 
Insulation Resistance (500 VDC) 
saan adaauans 1,000 megohms minimum 
Dielectric Withstanding Voltage 
Sea Level | 
Weennueaderies ne: 900 VAC minimum 


Sdes uses aensiuseautiuaiudac ed tas Continuous 
Contact Bounce (15 RPM) 
same lenaabners 5 milliseconds maximum 


Li ceigsewialde teacieneheeweeis 120 maximum 


Environmental Characteristics 
Temperature Range 
Saskidehatnncantaaaines -55°C to +125°C 
ViDFALION 6iiedicccsecscassicsscassanenanas 50G 
Contact Bounce 
veseseeeeseeeeQ. 1 millisecond maximum 


Contact Bounce 
sineuebatene 0.1 millisecond maximum 
Rotational Life ......... 100,000 cycles 


Mechanical Characteristics 
Mechanical Angle.......... Continuous 
TOrque .........--220 5 oz-in. maximum 


Electrical Characteristics 
Output ........... 2-bit gray code, 
Channel A leads 
Channel B by 90° 
electrically turning 
clockwise (CW) 
Closed Circuit Resistance 
Sasa titiaaseaees 2 ohms maximum 
Open Circuit Resistance 
lucaceusasuatinties 100K ohms minimum 
Contact Rating 
cies 10 milliamp @ 10 VDC 
or 0.1 watt maximum 
Insulation Resistance (500 VDC) 
eesahenetent 1,000 megohms minimum 
Dielectric Withstanding Voltage 
Sea Level 
satis Gare tasiandaaits 900 VAC minimum 


sseeeesanteeeesseeeeeenseseneeseeessCOMtINUOUS 
Contact Bounce (15 RPM) 


sideuebuecuas 5 milliseconds maximum 


a dain tatauaranaGenexeseauer 120 maximum 
Environmental Characteristics 
Temperature Range 

sieoueni Messedieeied -55°C to +125°C 
V IDIAtlON csnnst aes 30G 

Contact Bounce 

Ah Auseng 0.1 millisecond maximum 


Contact Bounce 

abshicseendiees 0.1 millisecond maximum 
Rotational Life ......... 100,000 cycies 
Mechanical Characteristics 
Mechanical Angle.......... Continuous 
Torque ................5 OZ-iN. Maximum 


COMMON DIMENSIONS 
3375C 


SOLDER PLATED 
COPPER PINS 


COMMON DIMENSIONS 
3315 


“| 9532 25 C 
mn 


97 + 8 
eae 


CHANNEL COMMON; CHANNEL 


gai 2.54 + .25 
2.54 + 25 51+ 25 DIA. 


SOLDERABLE 
PC PINS 
1/4-32 UNF-2A 
THREADED 
BUSHING ADJUSTMENT SLOT 
84 «10 WIDEX 
98 76 + .25 DEEP 
MIN, 
STANDOFF 


6.35 + .64 


76 + .05 X .97 7.62 DIA. 
HI 
ANTI-ROTATION sa 
BOSS STANDOFF 
78 
3PLCS. 


( 


For manufacturers’ sales offices, see yellow pages 


HOW TO ORDER 
3375 C - 1 - 006 
Model ere 


Style 


Standard or Modified 
Product Indicator 
-1 = Standard Product 


Pulses Per Revolution 


Consult factory for other available options. 
Specifications are subject to change without notice. 


COMMON DIMENSIONS 
3315-1 
0.53 +.25 
ae | — 
: BOSS 983+ 
7.62 DIA. 
MOUNTING 
SURFACE — 


38 MIN. ——L 


STANDOFF 


2.54 + 25 
= h— 51+ .05 DIA. 
s Hae 2.54 + 25 SOLDERABLE 

é PC PINS 
6.95-32 UNF-2A 
THREADED ‘BUSHING ADJUSTMENT SLOT 
64 + 10 WIDEX 
ae b 762 .25 DEEP 
MIN, 3.18 + 05 DIA. 
STANDOFF 


4.38 + 38 


HOW TO ORDER | 
3315 C - 1 - 006 


Model eee eee | 
Style 


Standard or Modified 

Product Indicator 
1 = Plastic Bushing (Standard) 
2 = Metal Bushing 


Pulses Per Revolution 
Consult factory for other available options. 
Specifications are subject to change without notice. 
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Canon 
SPINSTAND SYSTEMS ° LDV Sensors * Encopers 


ideal for low cost 

its acquisition efforts 
s a laser rotary 
ositioning system 
air bearing motor. 

s a resolution of 

a aximum oie of 


LASER ROTARY ENCODERS 


All models rie incremental. C With Ci 64-A (64 x output pulse) interpolator. 
A With Cl 16-2, 1U-16 (16 x output pulse) Interpolator. D With 1U-80/120 (80 x output pulse) Interpolator. 
B With lU- 40/120 Cl 40 (40 x output pulse) interpolator. E With IU-1024 (1024 x output pulse) Interpolator. 
, | Canon. The leading edge in 
LINEAR ENCODERS quality and precision. 
Canon U.S.A. INC., 
Encoder Group 


“FE 75mm/seo Foo pee 


*0.02 pm with ‘ies splitting  **0.04 pm with 4-way splitting . ve One Canon Plaza. Lake Success, NY 11042 
| (516) 328-4611 © Fax: (516) 328-4609 


: ; ee ae WWW.USa.canon.com 
Please contact CANON directly for special application in O.E.M. quantities P ; 
y P PP q E-Mail: rtravis@cusa.canon.com 


New York Office/Headquarters, 
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HE-6151 


Geartooth Sensor Module 


Description 


The HE-6151 Geartooth Speed Sensor contains 
an integrated circuit Hall Effect sensor in 
conjunction with a permanent magnet which 


supplies a bias field. The Hall sensor is protected . 


against reverse battery conditions and transients 
and operates over wide temperature and 
supply voltage range. This unique integrated 
solution makes it less susceptible to supply 
and ground noise interference. 


Features 

‘Senses motion of ferrous targets, offers zero 
speed sensing capabilities, digital output 
signal, large operational air gap, wide 
operating temperature range, requires no 
additional conditioning electronics, immune | 
to hostile environments, operates from 

6.5 to 24 volts DC supply. 


Applications 

The HE-6151 Series directly senses rotating 
ferrous gear-type targets such as web speed 
gears, power transmission gears, and gear- 
based shaft encoders used in applications such 
as conveyor speed and other similar gear-based 
shaft encoders. 


Absolute Maximum Ratings 


Power Supply, V.. 24V 

Output OFF Voltage 24V 

Output ON Current, | 5,,. -20mA 
Operating Temperature, T,  -40° to +85°C 
Storage Temperature, T, -40° to +85°C 


Dimensions and 
Wiring Connection 


(0) Green 


R, 300 


180+] l= 


#24 Wire 
“V.. = Red 
Gnd = Gray 
Out = Green 


CHERRY$ 


isd, 


@ 


HE-6450 


Digital Vane Switch 


Description 


Each Type HE-6450 Vane Switch includes on 
a single monolithic chip a voltage regulator, a 
quadratic Hall voltage generator, temperature 
compensation circuitry, a signal amplifier, 


_ an open collector output transistor anda | 


Schmitt trigger. 


Features 


Rugged replacement for optical vane switch, 
immune to dust and dirt, reliable and 
repeatable —- no mechanical contacts to 
wear out, on-chip Schmitt trigger provides 
hysteresis, digital outout compatible with all 
logic families, 4.5 to 24 V operation. 


Applications 


Suitable for applications in hostile electrical, 
chemical and mechanical environments. 


Absolute Maximum Ratings | 


Power Supply, V_. 24V 
Output OFF Voltage - 24V 
Output ON Current, | 5... 25mA 
| Operating Temperature, T, -20° to +85°C 
- Storage Temperature, ‘De -40° to +105°C 
Dimensions (mils) 
| 120 | fy tn te ee 


421 — ~ ~W—_«—50 


Cherry Electrical Products 
3600 Sunset: Avenue 
Waukegan, IL 60087 


For Switch Technical Support | 
Call: 1-800-228- 3327 7 


B+1754 


Phone: 847-662-9200 
Facsimile: 847-360-3566 


See us on the World Wide Web at http://eemonline.com 


HE-6103 


Halil Effect Switch 


Description 


_ The HE-6108 Hall Effect Switch i is an easy- -tO- 
install threaded barrel assembly intended for 
sensing the proximity of a magnetic field. The 
sensor is activated by exposing the face end 
of the assembly to a South magnetic field 
(south seeking field) of sufficient magnitude to 
cause the output of the sensor to turn on. 
The amount of field required is typically 300 
gauss at the face of the sensor. The magnetic 
field may be supplied by either a permanent 
magnet or an electromagnetic field. 


Features 


Rugged Aluminum Housing, Digital Open 
Collector Output, Robust Solid State Sensor 
Electronics, Easy to Adjust Threaded 

Barrel Housing 


Applications 


_ Limit Switches, Interlock Sensing, 
Tachometer Sensor, Proximity Detector, 
Flowmeter Pickup 


Absolute Maxium Ratings 
24 volts DC 


Supply Voltage 

Output Sink Current 20 mA 
Operating Temperature -20° to +85°C 
Storage Temperature -40° to +125°C 


The HE-6103 is capable of operation from 

4.5 volts to 24 volts DC. The output of the 
device is an Open Collector NPN transistor 
capable of sinking 20 mA of current. A pull-up 
resistor is recommended in most typical 
applications. The resistor value is determined 
by the output voltage present in the circuit. 
This output configuration can be easily 
configured to drive LED’s, relays, power 
transistors, Triacs.and SCRs. 


#22 Teflon Wire fo 8 5 ee 1.000 7 
+05 
ae on 


15/32- 32 T.P.l. 


Gnd= Black 
Out= Blue 


Shrink Tubing 


World Wide Web: http://www.cherrycorp.com 
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CURRENT DOWN LOAD OUR CATALOG AT 


OUR AWARD WINNING WEB SITE 


TRANSDUCERS -—<———<—— 


“Specialist in Electrical Current Monitoring” 


2-WIRE AC CURRENT TO 4-20 nA Al 
FEATURES — PART NUMBERS 
i peat rie CR4320-Q.00 420MACURRENT TRANSMITTER 
*Loop-powere 
“Fully isolated Full-Scale (FS) Case 
°12 different ranges ea a cali 
e2 case styles, .93” and : a : 
1.25” window opening 1‘ ae 
eOutput overload protected 20 0-20 1 
30 0-30 1 
4-WIRE UNIT ALSO AVAILABLE = ae 
100 0-100 1 
150 0-150 1 
200 0-200 «+1 
300 0-300 2 
400 0-400 2 
AC CURRENT TO 0-5 VOLTS DC AX 
staan calibrated cies ae Marlee 
“Output over oad protected CR4310- 0 © 0) CURRENT TO VOLTAGE sas 
‘Fully isolate | toad 
°10 different ranges eee eee 
°Self-powered, requires no 5 0-5 1.0 MEG 
external power source 10 0-10 0.75 800K 


15 0-15 0.75 800K 
20 0-20 0.5 400K 
30 0-30 05 400K 
50 0-50 05 160K 
75 0-75 05 160K 
100 0-100 0.5 80K 
150 0-150 0.5 80K 
200 0-200 05 980K 


-CR-MAGNETICS, INC. 
544 Axminister Drive 
Fenton (St. Louis), MO 63026 USA 


ran 
AD | MAGNETICS 


“Specializing in Current Monitoring 
Excellence” 


, MOST PRODUCTS 
FREE Handbook/Catalog 


Includes helpful Application Case Studies and product details. 
For additional information FAST, just call, e-mail, or fax us. 


Phone 314.343.8518 | FAX 314.343.5119 E-MAIL sales@crmagnetics.com 


Be1756 | For manufacturers’ sales offices, see yellow pages EEM 1999 
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9615 SW Allen ph 800-275-4899 oo 
| d Beaverton, OR 97005 ‘ph 503-643-4899 QPF CUI STACK 
en CO er. S www.cuistack.com fax 503-643-6129 
With your order of standard or custom electro-mechanical components, comes over 25 years 


of worldwide electronic sourcing experience. "On top of it" expresses the extraordinary O f "=. ™M 
service you'll receive towards building a long-term relationship with C UI Stack. Just call. a top O It. 


Incremental Optical 

MES NSB NSC Body sizes from @ 0.472” 

-10° to +85°C typical op. temp 

200 kHz frequency response 

Resolutions to 10,000 pulses per revolution per channel 
Wide Variety of input & output options 


Hollow Shaft 

MEH NHD NHG Body Sizes from 00.52 

Many input & output formats 

-10° to +85°C typical op. temp 

200 kHz frequency response 

Resolutions to 32,400 pulses per revolution per channel 
Bore sizes from @2 to @75mm 


Magnetoresistive 

JR55 JR205 JR305 Ideal for rough, contaminated environments 
: Differential, quadrature output 

Resolutions up to 2048 PPR/channel 

Up to 200 kHz frequency response 

@6, 6.35 & 8mm bore 

Economy model to 600 PPR 


2°, (256) 

2'°, (360) 

2'*, (4096, 3600, 1000) resolution 

Shaft, dual shaft or hollow shaft 
Natural binary, gray or BCD code output 
Economy protection per IP65 


NHA NHY Sizes from @ 1.11” 

Differential, quadrature output 
Commutation channels for 4,6,& 8 poles 
200 kHz frequency response 
Resolutions to 5,000 PPR/channel 


Manual Optical 
EC202A RE20 NMC Resolutions to 500 PPR/channel 


Quadrature output 
Extremely low noise 


i) " \92250 10’ cycle typical life 
Low current models available 


With or without detent 


Mechanical 

_ Incremental to 75 PPR/channel 
Economical 
Panel or PCB mount 
Various shaft lengths available 


eee Dern Ce ne A ea ee a ee On 
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EaIp AW 


N U/NR6O 

Point Level Controllers 
Capacitance 

SOLID STATE THICK FILM HYBRID CIRCUIT DESIGN 


E-T-A’s Point Level Controllers are smallest - yet the most 
advanced - virtually maintenance-free pain level gontroliers ever 
developed. Low in cost. Very | r : 
high reliability. Definitely the 
point level controllers of the 
90’s. 

e Virtually maintenance free 


¢ Explosion-proof and 
_ weatherproof sensors 


®, Industrial and OEM 
7 versions 


¢ Three year warranty © 
¢ Available from‘stock 
¢ Capacitance — : 


Mass Flow Meters 
ONLY E-T-A SENSORS ARE... 
GUARANTEED ne TO BURN OUT 
¢ Thermal dispersion type 
* Ideal for liquids or gases | 


¢ Outputs for flow and 
temperature 


°¢ +1% repeatability 
¢ Fast response 


¢ Thick film hybrid circuit 
" design : 


¢ Two year warranty 


° Digital readouts 


_¢ Hasteloy PVDF and SS 


- © 1% Repeatability 


“WE ’ CHALLENGE THE IMPOSSIBLE” 
Thermally Actuated 


Fastest Response Mass 


Flow and Level Switches 


ONLY E-T-A SENSORS ARE ... 
| GUARANTEED NOT TO BURN OUT 


E-T-A flow switches can be 
made intrinsically safe without 
compromising fast response. 
Durably built for unmatched 
longevity. Explosion-proof. 
Weatherproof. Available with 
corrosion resistant sensors 
for particularly harsh environ- 
ments. 


e No moving parts . 

¢ Single/dual switchpoints 
¢ Lowest wattage heater 

¢ Thermally actuated 

¢ Available from stock 


Probes | 
e LED indicators 


Introducing the only thermally 


actuated Mass Flow Transmitter 
that can measure liquids and gases. 


‘E-T-A’s new FTU5000 is the first Mass 
Flow Transmitter to incorporate thick film 
hybrid circuitry for precise mea- 
surement of liquids or Af 
gases. This advanced 
technological design 
features dual linear 
outputs for flow and 
temperature, 
extremely fast 
response, with a 
sensing probe that 
can be installed directly into standard pipe 

fittings. The FTU5000 can also be config- 
ured to any mounting sae 


° Fastest possible response 
¢ 100 - 1 Turndown ratio 


Call us today to find 
‘out more about the 
FTU5000 and 
FTU6000 sanitary 
transmitters. 


¢ Compact size 

¢ Easily field calibrated 

e Independent linear outputs: 
4 - 20 mA for mass flow 
4 - 20 mA for temperature 


EgIpA\ 


Circuit Protection and Control 


1551 Bishop Court, Mount Prospect, IL 60056 * 847-827-7600 * FAX: 847-827-7655 
236 Hood Road, Markham, Ontario Canada L3R 3K8 e 905-475-5886 « FAX: 905-475-5889 


For more information call 1-800-462-9979 


Be1758 


For manufacturers’ sales offices, see yellow pages 
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| Signal | 1 to 6 Vde 4 to 20 mA 
Output 
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eed 


MODEL SA DATAMATE“ XPRO ‘ MODELS BL,.BF ECLIPSE“ DELTAMATE ‘ MODEL SR, BX 
PSIA, PSIG, PSIS PSIA, PSIG, PSIS PSIA, PSIG, PSIS PSIA, PSIG PSID PSIG 


Rugged Steel Two-Wire Flush Diaphragm, Low Cost, Amplified Wet/Wet Small Size, Flush 
Seidel Matemitters: ee Differential Mount, Oil-Free 


Pressure 0-15, 25, 50, 0-15, 25, 50 psig/a 0-5, 15, 25, 50 psig/a | 0-15, 25, 50 psig 0-25, 50, 100, 200 SR: 0-15, 25, 50, 

Range 100, psig/a 100, 200 psis/a 0-100, 200, 300, 0-100, 200, 300, 500, | psid 100, 200, 300, 500, 
100, 300, 500, 500, 1000, 2000, 500, 1000, 2000, 1000, 2000, 3000, 1000, 2000 psig 
1000, 2000, 3000, | 5000, 7112 psis 3000, 5000, 10000, 5000, 7112 psig BX: 0-15, 25, 50, 
5000, 7112 psig 20000 psis 100 psig 


ae 4A% FSO 1% FSO 1% FSO 1% FSO 1% FSO 1% FSO 


BL: 4 to 20 mA Voltage: 0.5 to 4.5 Vdc | Voltage: 1 to 6 Vde SR: 0 to 100 mV 
BF: 0 to 5 Vdc Current: 4 to 20 mA Current: 4 to 20 mA BX: 0 to 50 mV 


BL: 12 to 36 Vdc 
BF: 12 to 20 Vdc or 
20 to 32 Vdc 


Voltage: 5 Vde 
Current: 10 to 40 Vdc 


Voltage: 9 to 24 Vdc 
Current: 10 to 40 Vdc 


SR: 4 mA 
BX: 5 Vde 


Excitation | 9to 24 Vdc - 12 to 40 Vdc linear 
. a derating to 35 Vdc 
. from 25° to 100°C 


Operating =| -55° to 105°C. -18° to 100°C 
Temp Range | (-67° to 221°F) (-0° to 212°F) 


BL: -40° to 82°C 
-(-40° to 180°F) 

BF: -45° to 93°C 

(-50° to 200°F). 


-40° to 105°C 
(-40° to 221°F) 


-40° to 105°C 
(-40° to 221°F) 


-40° to 100°C 
(-40° to 212°F) 


Voltage: -1° to 85°C 
(30° to 185°F) 

Current: -1° to 54°C 

(30° to 130°F) 


-1° to 54°C 
(-30° to 130°F) 


-1° to 54°C 
(-30° to 130°F) 


4° to 85°C 
(30° to 185°F) 


-18° to 82°C 
(0° to 180°F) 


0° to 75°C 
(32° to 167°F) 


Compensated 
Temp Range 


<+1% FSO any 
55°C 

change within the 
compensated 
range 


<t1% FSO any 55°C 
change within the 
compensated range 


Thermal 
Effect On 
Zero 


<+1% FSO any 55°C 
change within the 
compensated range 


<+2% FSO any 55°C 
change within the 
compensated range 


<+1% FSO typical <+1% FSO any 50°C 
change within the 


compensated range 


Thermal 
Effect On 
FSO 


<t1% any 55°C 
change within the 
compensated 
range 


<t1% any 55°C 
change within the 
compensated range 


<+1% any 55°C 
change within the 
compensated range 


<t1% any 55°C . 
change within the 
compensated range 


<t1% any 50°C 
change within the 
compensated range 


| <t1% FSO typical 


Hirschmann 
connector for XPRO 
Standard Intrinsic 
Safety, 
XPRO - UL, CUL 
DATAMATE - FM 


Hirschmann Hirschmann connector 
connector, 
3/8-24 UNF Port 
High overload 


capability — 


Accuracy to 0.25% BX - Teflon coating 


Special Features Available With Select Transducer Models _- How To Order: 


¢ Bi-Directional Model AB, EA or SA for vacuum measurements | | Always order by name of product, 
e Metric calibrated pressure ranges for the Model XPRO and full description. State in detail 
¢ High impedance bridge for lower power consumption any special features required. All 
e Special case materials for high corrosion resistance orders are subject to final accep- 
e Welded pressure ports | tance by Data Instruments Inc. 
e Special calibration or temperature performance and data Terms 
¢ External zero balance circuit for the Model BL and Model BF Net 30 days upon credit approval: 
¢ Hirschmann connector, a quick-disconnect for Model SA, Mediamate, Eclipse and XPRO —_ otherwise payment must be 
e Mating connectors for Model AB, BF and BL with Bendix PTIH-10-6P connector received in advance of shipment, 

| or C.0.D shipment. 


DATA INSTRUMENTS 


Data Instruments Inc., be piecovehy Way, Acton, MA 01720 USA 
(800) 333-3282 » FAX (978) 263-0630 * INTERNET: http://www.datainstruments.com 
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PRESSURE transoucers 


Features MEDIAMATE” MODELS AB, ABHP MODEL SST MODELS EA, EAF 
, PSIG PSIA, PSIG, PSIS) PSIG PSIG 
e Pressure ranges: | 


5 to 20,000 PSI | 

e Types: general purpose, gauge, 
absolute, differential, sealed, 
self-amplified, two-wire trans- 
mitters, depth sensors and 
flush mount 

e Outputs: voltage, current 
or frequency 

e 2x rated pressure without 
damage, 5x to 20x rated 
pressure without bursting 

e Unit-to-unit interchangeability 
assured through factory 
calibration to +1%. 

e Life greater than 100 million 
full pressure cycles. 

e FM approval on BL and 
Datamate® 

e UL approval on SA, EA and 
XPRO®: CUL approval on XPRO® 

e AGA/CGA approval on 
Eclipse® 

e CE Compliant Models 


2 
% 


Low Profile Package, 
Frequency Output 


Amplified, Low 


High Performance, | 
Flush Mount Cost, Compact 


Low Cost, Compact 


0-15, 25, 50, 
100, 500, 1000, 2000, 
5000, 7112 psig 


0-25, 50, 100, 150 
psig 


Pressure 
Range 


0-6, 15, 25, 50 psig/a 
0-100, 200, 500, 1000, 
2000, 3000, 5000, 
10,000, 15,000, 20,000 
psis 


+0.5, +1% span ABHP: +0.25% +1% FSO +1% FSO 
0.5% FSO 
AB: +1% FSO 
Signal 0 to 50 mV 0 to 100 mV 0.5 to 4.5 Vdc EA: 1 to 6 Vdc 
Output EAF: 1 to 6 kHz 
5 Vdc recommended 9 Vde recommended ° Vdc EA: 8 to 24 Vde 
(6 Vdc maximum) (6 Vdc maximum) | EAF: 10 to 20 Vdc 


Operating -40° to 100°C -54° to 93°C -40° to 105°C EA: -55° to 100°C 
Temp Range | (-40° to 212°F) (-65° to 199°F) (-40° to 221°F) (-67° to 212°F) 


0-6, 15, 25, 50, 100, 
200, 300, 500, 1000, 
2000, 5000 psig 


Applications EAF: -40° to 85°C 
Medical instruments (-40° to 185°F) 
Air conditioning and refrigeration 
Hydraulic controls Compensated | -1° to 82°C ABHP: -1° to 70°C O° to 85°C. “1° to 85°C — 
Compressor C ontrols Temp Range {| (30° to 180°F) Pe aaa) (-32° to 185°F) (-30° to 185°F) 
Aircraft hydraulics : (-30° to 130°F) 
Agricultural sprayers and dusters as 
Geophysical Thermal <t1% FSO any 55°C ABHP: <+1% FSO any <t2% FSO any 55°C | <+1% any 55°C 
Oceanography Effect On change within the 55°C change within the | change within the change within the 
Robotics Zero compensated range compensated range compensated range | compensated range 

ES, . 9) thin 

Water management ie compete iene 
Transmissions P 9 , 
Process control equipment Thermal <#1% any 55°C ABHP: <#1% any 55°C | <#1% any 55°C <H1% any 55°C 
Exercise machines — Effect On change within the change within the change within the change within the 
Physiological monitors FSO compensated range compensated range compensated range | compensated range 
Environmental control systems AB: <+2% within the 
Engine controls, monitors compensated range | 
Automotive test stands Port with 1/8" BSPP Longer cable lengths Locking connector 
HVAC/R thread 12 mm hex nut | Bendix connector 


Protective boot Teflon® coated 
Hirshmann connector diaphragms 


P RA E SS U R E TRANSDUCER ACCESSORIES AND OPTIONS , 


Adapters For Pressure | Model | Description | Max. Pressure 
Transducers | 300 Series Stainless Steel, 1/4" NPT male 10,000 PSI 20,000 PSI 


300 Series Stainless Steel, 1/4" NPT, male w/ 40 micron snubber 10,000 PSI 20,000 PSI 
Nylon 1/4" NPT male 200 PSI 
300 Series Stainless Steel, 1/4 Tube Fitting | 3,000 PSI 
300 Series Stainless Steel, 1" NPT male flush diaphragm 10,000 PSI 
Nylon, barbed fitting for 1/4" ID hose 100 PSI 
17-4PH Series Stainless Steel Autoclave Fitting 20,000 PSI 
300 Series Stainless Steel 7/16-20 UNF 10,000 PSI 


17-4PH Stainless Steel, 1/4" NPT male, high pressure 20,000 PSI 


These adapters are simple two- 
piece fittings which house the AB, 
BF and BL Models. They not only 
interface with thé working system, 
but also shield the transducer 
from the mechanical environment. 


40,000 PSI 
20,000 PSI 
40,000 PSI 


TA INSI 


oa JMENTS 


Data Instruments Inc.., 100 Discovery Way, Acton, MA 01720 USA 
(800) 333-3282 * FAX (978) 263-0630 * INTERNET: http://www.datainstruments.com 
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FASTAR® POSITION TRANSDUCERS 


FASTAR NON-CONTACT DISPLACEMENT 


DC HydraStar 


Fastar is a precision inductive 
displacement and position transducer. 
Available in two mechanical configu- 
rations, Fastar and HydraStar, it 
offers shorter body lengths and faster 
response compared to LVDT's and 
magnetostrictive devices. 

The two mechanical configurations 
and two models of signal processors 
allow Fastar to readily be used in 
applications ranging from laboratory 
research to volume OEM. When used 
with the patented signal processors 
shown in this brochure, the Fastar 


DC Fastar 


(51 to 610mm 
Frequency 
( 


Linear Range 
(19 to 610mm) 


Response DC to10 kHz DC to10 kHz 


Response Time 35 US 35 US 


4-20 mA or 0-10 Vdc 4-20 mA or 0-10 Vdc 
choice of one) | (choice of one) 
Meets Mil-STD 810C 
(overall g rms = 20.7) 


Life Infinite HydraStar body length 
0.1 or 0.05% 0.15 or 0.10% approximately 1.8° longer 
0.003% FSO | 0.003% FSO ~  ®@ Excellent stroke to stroke 


repeatability 


(overall g rms = 20.7) 2” longer than linear range: 


euler family provides the following key 
way 7 features. 
Excitation 10 to 36 Vde ~ | 10 to 36 Vde | ; 
@ 30 to 50 mA @ 30 to 50 mA FEATURES: 
Shock 100 g 6 ms half sine 100 g 6 ms half sine e Displacements of 0.75 to 24” 
Vibration Meets Mil-STD 810C e Fastar body length approximately 


Linearity 
Repeatability 


Resolution 0.001% FSO 0.001% FSO ee 
Processor Temp. | FSO = -0.016%/'C FSO= -0.010%/°C © 0.10% 07 0.05" linearly 
Coefficients Null = -0.004%/°C Null = -0.002%/°C e Unequaled response time of 
<AQusec between core motion 

Lee FSO = +0.010%/C FSO = £0.004%/C me ee output 
ae ee Null = +0.010%/"C FSO = +0.004%/C : ; 
: . e A unique dynamic compensation 
uM cla ; 5°C to 80°C 5C to 80°C technique to reduce temperature 
Temp. Ran (25° to 175°F)_ (25° to 175°F) errors at the transducer 

% e HydraStar designed specifically 
Transducer : é : é ae 
Operating “91 to 105 © “91 C to 105°C to fit cylinders machined to 

a | transducer 
ee 34°C to 60°C 34°C to 60°C a | 
ai ras (-30° to 140°F) (-30° to 140°F) Wide operating temperature 

range 

Insulation 1000 MQ 1000 MQ eee a 
Becictane @ 500 Vdc @ 500 Vic e Fastar versions resistant to EMI 
Electrical es _ e Maximum Operating Pressure: 
Fonnection Right-angle connector Right-angle let 5000 PSI (350b) 
@9) DATA INSTRUMENTS 698 


Data Instruments Inc., 100 Discovery Way, Acton, MA 01720 


(800) 333-3282 » FAX (978) 263-0630 * INTERNET: http://www.datainstruments.com 
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TA KE CON TROL 
OF YOUR POSITION! 


But don't do it alone! Ask Torque systems specialists 
for help. Have us specify the exact encoder solution 
to fit your needs from our broad new line of high 
. performance Data Technology Encoders! 


SM15 Advanced Small 
Industrial Encoder | 
* Available in line counts up to 2000 PPR * Miniature shielded ball bearings * Fast operating speeds (200 kHz) 


* Shaft loading max: Radial 4.4 Ibs., Axial 2.2 Ibs. * Bearing life: 11.2 x 10° revolutions * Dual channel 90°phased with 
optional index pulse * Available with differential outputs * Line driver a standard * TTL & CMOS compatible 


New SM16 Low Cost New D720 IP65 Rated 
Advanced, Industrial Encoder Encoder 
* Available in line counts up to 2500 * Sealed to IP65 * Sealed to IP65 Standards * Available in line counts up 
Ratings * 200 kHz standard frequency inclusive of to 2500 * Frequency response up to 200 kHz * Shaft 
A, B and Z outputs * Shaft loading up to 10 Ibs. axial loading up to 80 lbs. axial and radial * Power inputs up 
and radial * RS-422A compatible to 24V * RS-422 compatible * Many terminations available 


The encoders displayed here are just a representative 
sample of the broad new line of Data Technology 
Encoders manufactured at CMC's Torque Systems 
Division. Ask us to provide the exact encoder 
solution to fit your needs and expect expedited 


Sead . ee eee | DT25 Industrial Sealed 
service to ensure maximum SatiStaction. Heavy Duty Encoder - 


* Available in line counts up to 5400 on the disc (up to 86,400 
PPR with multiplier logic) * Operating frequency 200 kHz or 
3000 RPM, whichever occurs first * Bearing thrust max: 
40 Ibs. (156 N) * Radial force max: 35 Ibs. (156 N) 
*TTL & CMOS compatible 


Torque Systems Division 
829 A Middlesex Turnpike —_an ame | 

Billerica, MA 01821 fy j// = Cleveland 

Call: 1-800-217-1155 Fax: 978-667-4989 | Motion Controls 


Visit Us: www.torquesystems.com 
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WASHCROFT 


Pressure Transducers 


Wetted Output 
Models Applications Features Ranges Accuracy Material Signal 
K1 General/Industrial UL/FM Intrinsically 15-300 psig 0.5% 316 SS and 4-20 mA 
OEM Safe options | 500-20,000 psis 1.0% 17-4 PHSS 1-5 Vde 
Polysilicon sensor Vacuum 1-6 Vdc 
Multiple process and Compound 1-11 Vde 
electrical connections 
ViN2 Industrial OEM Hermetically sealed 100-20,000 psis 0.5% 17-4PH 1-5 Vde 
Automotive OEM Temp output available © Compound 1.0% 316 SS 1-6 Vde 
Refrigeration Operating -40°F to 250°F Hastelloy 0.5-4.5 Vde 
Railroad systems RFI protection 20V/m 4-20 mA 
CNG pressure monitor — High overpressure millivolt 
KS Sanitary 316L SS electropolished 30-1000 psig 1.0% 316 SS 4-20 mA 
Tank level diaphragm Vacuum 1-5 Vde 
Pharmaceutical 1%" & 2" seals ~ Compound 1-6 Vde 
Dairy NEMA-4X — 1-11 Vde 
Brewery Polysilicon sensor 
KX Paper and pulp 316 SS flush 60-1000 psig 1.0% 316 SS 4-20 mA 
Paint diaphragm with Compound 1-5 Vde 
weld nut or O-ring seal 1-6 Vde 
Polysilicon sensor 1-11 Vde 
K8 Industrial OEM Polysilicon 45 to 300 psig 0.5% 316 SS and millivolt 
Strain gauge 500 to 10,000 psis 1.0% 17-4 PH SS 
bridge 
HD 953 Process 3165S wetted 45-20,000 psi 0.25% 3168S 4-20 mA 
Petrochemical FM/CSA for Compound Hastelloy 
intrinsically safe 
3:1 Turndown, Dampening 
XLdp Energy management system | NEMA-2 case +0.5" W.C. to 0.25% Glass, Silicon 4-20mA 
Clean room monitoring 25 psis proof pressure +50" W.C. dp 0.5% Aluminum 1-5 Vde 
Leak detection Zero and span Unidirectional 1.0% Valox, RTV 1-6 Vde 
Laminar flow and 
Dry gases bidirectional ranges 
available 
IXLdp Fume hood control NEMA-4X +0.05" W.C. to 0.25% Glass, Silicon 4-20mA 
Emission flow monitoring __ intrinsically safe +200" W.C. dp 0.5% RTV,Aluminum 0-5 Vde 
stack monitoring (optional) Unidirectional 1-5 Vde 
Room pressurization noninteractive and 1-6 Vde 
Dry gases 90 psis proof pressure bidirectional +2.5 Vde 
5:1 turndown ranges available +5.0 Vde 


Variable dampening 


For your factory sales office or product information, call the 
Ashcroft Actionline’ 1-800-328-8258, Ext. 701 
Or visit our web site at 

www.dresser.com/instruments 


TRANSDUCER OPERATIONS 


38 WELLINGTON ROAD, MILFORD, CT 06460-1641 
TEL: (203) 783-6650 * FAX: (203) 783-6659 
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DRC specializes in custom design for OEM. 


Open or enclosed configurations Easy self gapping installation in 30 Broad range of 1.5", 2.0", 2.3", 


™@ Contacting or non-contacting seconds 2.5", and 3.5" diameter standard 
open linears M No electrical power needed during products 

m Easy to Install self-gapping installation m@ Bearing load up to 80 Ibs. 
open linears mM Extensive library of discs up to M@ Resolution up to 18,432,000 


M Integrated electronics in the 
readhead up to 1 micron 
(.000004") with external electronics 

M Resolution up to 0.1 micron 
(.000004") with external electronics 

m@ Compact size with enclosed linear 
cross-section of .708" x 1.857" and 
open linear readhead size as small 
as 1.50" (W) x 1.1 (H) x .85" (D) 

@ Travel lengths up to 72" 


1250 line or 5000 cycles/revolution 

M Cell output, amplified analog, 
single ended TTL, or une driver 
output 

M Zero reference available 

mM 10 standard Metric and English 
hub diameters 

M™ 100 KHz standard frequency 
response with 200 KHz optional 

M Optional commutation track 


‘counts/revolution (3.5") 

mM Wide range of electrical outputs, 
shaft size/length, mounting config- 
urations, and cable configurations 

mM Extensive library of line counts 

m™ Ease of installation with C-Series 
models with integral shaft coupling 
and housing mounting flange, . 
flex mount models, or hollow shaft 

models 

Absolute and commutation models 


For applications assistance and further ordering 
information dial Toll Free: 1-800-323-4143 
or visit us at hitp://www.drc.com 


ENCODER DIVISION 


DRC RESEARCH 60 Concord Street, Wilmington, Massachusetts 01887 
CORPORATION pial Toll-Free: 1-800-323-4143 
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Go T 
the Web! 


www.fwbell.com 


Size, performance, and cost. The three most critical issues design engineers consider 
when evaluating sensors. F.W. Bell’s extensive product line of Sensors adresses these 
issues as never before and supports thousands of applications. Contact us today by 
Phone, Fax or Email Today for So/utions to your demanding everday applications. 


YES! Please have a Products Representative Contact Me, | am interested in: 
(-] Hall Effect Technology, Current Sensors and Semiconductors § [_J Closed and Open Loop Current Sensors 


[_} Gallium Arsenide and Thin Film Indium Arsenide Hall Sensors [J AC Current Sensors _. [_J Magnetoresistive 


[_} Please Send Literature on: 


Name 


Title 


Address 
City 
Phone 


email 


DIVISION OF BELL TECHNOLOGIES INC. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Company 
| 
| 
| 
| 
| 
| 
| 
| Mail Completed Form to: 6120 Hanging Moss Road, Orlando, Florida 32807 or Fax: (407) 677-5765 
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in search the industry’ s leading 
base right on your own PC! 


The 1999 IC MASTER CD-ROM for Windows gives you 
direct access to product information on current and discontinued 
integrated circuits from over 300 manufacturers. The database 
____ includes device specifications for more than 135,000 base © 
part numbers with pinout diagrams and package styles 
for 90,000 of these devices. Plus, complete 
manufacturer contact information with sales 
office and distributor listings. 


A powerful part number and specification 
search engine lets you narrow your search 
to a few possible devices in just minutes. 
Then make your final device choices based 
on the most current and reliable information 
available, the manufacturer’s own data! 


The CD-ROM search program can launch your 
Internet browser and link you directly to the 
manufacturer’s own website. And, for devices selected 
by the manufacturer, link you directly to the actual 
datasheets for the device on the manufacturer’s website. 


There is simply no better time-saving tool for IC buyers and 
specifiers. 


To order your 1999 IC MASTER CD-ROM for Windows 
contact your local IC MASTER distributor or Marie Botta at: 


Hearst Business Communications, Inc. 
645 Stewart Avenue, Garden City, NY 11530 
(516) 227-1314 FAX (516) 227-1453 
Credit Card Hotline: 1-800-833-7138 


ER in the 1999 EEM, and she'll take $10.00 off the subscription price! 
SSTER CD-ROM is released annually in March. 
on the World Wide Web at http://icmaster.com 
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Current Transducers For 
DC and AC Current Measurement and Control 


ISOLATED CURRENT MEASUREMENT 


-Danfysik ULTRASTAB current transducers provide isolated measurement of current with much greater precision and 
Stability than resistive shunts or Hall effect transducers. They operate by exactly compensating the magnetic field 
around a current carrying conductor with a compensation current in a multiturn secondary winding on a toroidal 
core. This “zero flux” technique achieves stability and linearity in the ppm range with frequency 

response from dc to over 100kHz. 


Laboratory Current Transducer Systems to 10,000A 


Two Danfysik ULTRASTAB Current Transducer Systems are offered for lab- 
oratory development, quality assurance and calibration applications. 

_ They consist of a sensing head and a 19 inch rack mounting control with 
a stabilized temperature oven for the burden resistor and output amplifier 
circuitry. The Model 860R system provides a +10V output for full-scale 
currents of +40A to +2,000A. The Model 861R system is for full-scale cur- 
rents to +10,000A. Absolute calibration accuracy is better than t5Oppm 
with long term stability of better than Sppm/month. Frequency response 
is from dc to S5OOKHz at lower currents. 


Integrated Transducers to GO0A 


The Danfysik ULTRASTAB 866 Current Transducer range is a replacement 
for resistive shunts or Hall effect current transducers in precision current 
regulated power supplies or amplifiers. Full-scale primary current ranges 
are + 1SOA and +600A. The output is +200mA or +400mA full-scale. 
Linearity and stability are better than 1ppm and the operating bandwidth 
is from dc to 100kHz with an output slew rate of better than 10kA/ms 
(effective input). A voltage signal output option with slightly degraded 
performance is also available. Full scale ranges are +75A, 150A, 300A, 
+600A with +10V output. 


Modular Transducers to 2,000A 


The Danfysik ULTRASTAB 864 Current Transducers consist of a separate 
sensing head and an Eurocard control module. Full-scale current ranges 
are +1,000A, +1,500A, and +2,000A. Two module options are offered: the 
864] has a full-scale output of 1A; the 864U has a precision burden resis- 
tor and voltage amplifier to give a full-scale output of +10V. Frequency 
response is from dc to over 300KHz at lower currents. 


Refer to EEM 2900 for Precision Magnetic Field Measurement 


P.O. Box 2578, Redwood City, CA94064 ¢ Tel: (650) 802-8292 
Fax: (650) 802-8298 ¢ Email: sales@qmw.com * Web: www.gmw.com/eem 
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~ Current Transducers for High Sensitivity 
Measurement of Current or Charge 


NON-CONTACTING MEASUREMENTS 


Bergoz current transducers have been developed for the non-destructive measurement of dc and pulsed currents in 
particle accelerators and electron beam equipment. They may be applied to the measurement of any electric current 
where ohmic isolation is required. 


DC and Low Frequency Current 


The Bergoz Parametric Current 
Transformer (PCT) operates using the 
flux compensation principle with 
very high permeability magnetic cores 
to produce high accuracy measure- — 
ments of currents in the frequency 
range dc to 4kHz. The IPCT has a 
69mm aperture diameter and full- 
scale current ranges from 1mA to 2A. 
Applications include measurement of 
ground currents, standby charging 
currents, currents at high voltage, differential currents on multiple cables and 
electrochemically induced currents. The MPCT series has sensor heads with 
inside diameters up to 1m and a separate electronic module. Full-scale cur- 
rent can be selected from 10mA to 5A with resolution of approximately 
10pA. 


Pulse and RF Current 


Bergoz Fast Current Transformers (FCT) are passive current transformers with 
amorphous alloy ribbon toroidal cores to achieve very high frequency 
response flat to over 1.3GHz. This produces faithful reproduction without 
ringing, of current pulses with rise times to less than 0.3ns. Output imped- 
ance is 50ohm for driving a terminated S0ohm cable. Winding ratios can be 
selected from 250:1 to 5:1 to provide a maximum SOOV output pulse for cur- 
rents from 5kA to 100A. With an out- 
put amplifier option the sensitivity can be increased to 500mV/mA with a 
frequency response up to about 200MHz. 


Pulse Charge (Integrated Current) 


The Bergoz ICT (Integrating Current Transformer) is a unique passive trans- 
former whereby very fast current pulses with rise times of less than Ips are 
integrated on a single turn winding and read out as a current or voltage pulse 
proportional to the input pulse charge. For standard ICT the output pulse is 
approximately 70ns (at 1% of full maximum) which can readily be handled 
by conventional electronic amplifiers. With the Bergoz BCM (Beam Charge 
Monitor) signals from the ICT can be processed down to a noise level of 
approximately O.5pC. 


Refer to EEM 2900 for Precision Magnetic Field Measurement 


PO. Box 2578, Redwood City, CA 94064 ¢ Tel: (650) 802-8292 | 
Fax: (650) 802-8298 ¢ Email: sales@gmw.com * Web: www.gmw.com/eem 
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sf Optical and Mechanical Encoders 


An ISO-9001 Company 561 Hillgrove Ave. « LaGrange, IL 60525-5997 « Phone: (708) 354-1040 © http://www.grayhill.com 


26 SERIES BINARY CODED MECHANICAL ENCODER 


e Shaft and Panel Seal 
¢ 1 Pole with Adjustable Stops 
e 2 thru 8 or 2 thru 16 Positions 


1/2" DIAMETER FRONT PANEL SWITCH 

26 Series switch is rated to make and break logic compatible loads 
for 25,000 operation; a cycle is 360° and a return thru all positions. 
The four output terminals are on 0.3x0.2" (7.62x5.08) centers with 


the common terminal in the center; terminals are marked on the 
switch. The switch may have continuous rotation, or be adjusted to 
limit the rotation. All switches have shaft and panel seal. The panel 
seal ring can be removed to expose the stop pin holes on the front 
of the switch. Two stop pins are supplied with the switch. One or both 
may be used to limit the rotation as desired. Approx. .322 (8,43) 
behind panel plus terminals. Shaft projects .625 (15,88) 


26ASD22-01-1-AJS_ 16 
26ASD45-01-1-AJS 8 


25L SERIES MECHANICAL ENCODERS 


25L Series switch is less than 1" square and is avialable in multiple 
code and indexing choices. Life expectancy is 100,000 cycles of 
operation. | 


Series 61B Series 61C 

Light passage is allowed or interrupted as switch is operated. Provides 
million cycle life. Encoders produce a two bit, four state, quadrature 
code illustrated below. The code repeats every four positions. Number 
of changes and direction of rotation can be sensed. Panel mount, 
operator input versions are available in economical (thermoplastic 
shaft and bushing), type 61C and ruggedized (zinc, die cast bushing), 
type 61B. Panel mount versions require user supplied pull-up resistors 
dependent'on the type of logic that is used. Switching current: 30 mA 
max. Temperature range: - 40°C. to + 65°C. | 


Circuitry: Series 61B and 61C Circuitry: Series 62A 


PIN# PIN # 
POWER +5V 


POWER +5V 
OUTPUT A 150.Q OUTPUT A 


OUTPUT B OUTPUT B 


N.O. 
PUSHBUTTON 
SWITCH 


NO. 
PUSHBUTTON 
SWITCH 


GROUND GROUND. 


“External pull-up resistors required for operation. 
8.2 kQis suggested for TTL; 3.3 kQ is suggested for CMOS. 


*Externa. pull-up resistors required for operation. 
8.2 kQis suggested for TTL; 3.3 kQ is suggested for CMOS. — 


Output Waveform 
(as related to switch position) | 3 


A tow TT | 
CW Position 
; HIGH =| | |} | 


TxA | 8] 
B 
er ee Ee ee 
ae aes eae Ce 
[eae 


1 2 3 4 § 6 
POSITION NUMBER 


| | Series 61C, Economical Panel Mount 


25LR10-Q 
25LR15-Q 
25LR22-Q 
25LR22-H 
25LR22-G 


Quadrature 
Quadrature 
Quadrature 
Hexadecimal 
Gray 


Custom codes, rotational stops, shaft and panel seal, custom shaft 
length, diameters and styles, custom bushing lengths and diameters, 
and custom terminations are available upon request. 


61 AND 62 SERIES OPTICAL ENCODERS 


Series 62A 
Type 62A is a compact, 1/2” package with proven reliability. Available 
with or without integrated pushbutton in 16, 24 and 32 detent positions, 
with maximum 24” cable available in 1/2” increments with connector 


or stripped wire (contact Grayhill for special lengths). 


Series 61B, Ruggedized Panel Mount 
[Type —SS«d«~Pos. | ‘Termination 


61B22-01-02 Switch Pins 
61B22-01-02-050 5" Cable/Connector 
61B22-01-02-075 7.5" Cable/Connector 
61B11-01-02 Switch Pins 
61B11-01-02-050 5" Cable/Connector 
61B11-01-02-075 7.5" Cable/Connector 


32 


| 61C22-01-04-02 


16 Switch Pins 
— 61C011-01-08-02 32 Switch Pins 
_ Series 62A, Economical, 1/2" with Integrated Pushbutton 


62A11-02-060C 6" Cable/Connector 
62A11-02-060S 6” Stripped Cable 
62A15-02-060C 6" Cable/Connector 
62A15-02-060S 6" Stripped Cable 
62A22-02-060C 6" Cable/Connector 
62A22-02-060S 6" Stripped Cable 


Other available options include different cable lengths, termination 
means, resolution, etc. Bearing assist and concentric shafts available 
on custom 61D Series, contact Grayhill. 


For prices, contact a Sales Office, an authorized Distributor or Grayhill. 
Available through your local Grayhill Distributor 
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Gurley Precision Instruments 


WHEN ACCURACY 
COUNTS... 
COUNT ON GURLEY! 


me Rotary & Linear 

mp Incremental, Absolute and Virtual Absolute 
mp Nearly 50 Years Experience 

mp Flexibility - Service - Commitment 


Gurley has been a major designer and manufacturer of precise measuring instruments since 1845, and a 
leading supplier of optical encoders since the early 1950 s. We have a full catalog of standard products, but 
our real strength has always been our willingness and ability to provide solutions to special customer 
problems, whether it involves modifying an existing design or starting with a clean piece of paper. 


ENCODER TYPE MODELS OFFERED * SPECIFICATIONS 


Rotary Incremental Shaft 814, 825, 835, 911, 920, R135 & R137 Up to 225,000 cycles/rev, choice of outputs & sizes 
Rotary, Metrology-grade 8460 0.36 arcsec resolution, + 1 arcsec accuracy 
Rotary Incremental Hollow Shaft | 835H, 920 | Up to 225,000 cycles/rev, choice of outputs & sizes 


Rotary Absolute Shaft A25S (with optional serial interface card) 131,072 (2' words/turn, fully accurate up to 600 rpm 


8710, 8717, 9710 Up to 36,000 lines, up to 30 dia. Discs 
Miscellaneous : Heavy duty enclosure, HR2 high-resolution interpolator, virtual absolute technology and more! 


Call us toll-free at 800-759-1844 or by e-mail at encoders@Gurley.com for free 
application assistance, or check our web site at http://www.Gurley.com for product 
___ specifications and technical articles 


Gurley Precision Instruments © 514 Fulton Street © Troy, NY 12181 © USA © (800) 759-1844 © (518) 272-6300 © fax (518) 274-0336 
Check out our web site at http://www.Gurley.com or e-mail us at encoders@Gurley.com — 


eee 
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POSITION SENSORS AV oe Stina wi eee USh 


Y < 
ee y-“N | © cee ea 3 =~ m2 Phone rea aa FAX 920/648-3001 
A RC EC TTS “ 2 e-mail: in .] hamlin.com 
A BREED Technologies Company 5 / ets Internet: www.hamlin.com 
Sor 490° 


Magnetic Proximity Sensors UL File # E61760(N) 

Sensor contacts are activated by an approaching magnetic unaffected by any non-ferrous material placed between 
activator or selected magnet and release as it is with- the sensor and activator. Contacts are hermetically sealed 
drawn. Sensors are connected in series with the load. No for protection in hostile environments. 


additional power is required for operation. They are ELECTRICAL CHARACTERISTICS 
Operate and Storage Temp:  -20 to +105 Deg. C. 
Shock without false operation: 50G’s 11ms, ~020 SPST-NO H.V. 
030 SPDT-CO 
SENSORS ACTUATORS 
MUST Wee MILLIMETERS IN (_ ) 
ALL TOLERANCES IN +.015 


OPERATING CHARACTERISTICS CONTACT TYPE a ee ee 
RATING 
1/2 sine wave 
RELEASE 
.245 DIA. MAX. 


MUST 
OPERATE 
DISTANCE 


MILLIMETERS IN (_ ) 
ALL TOLERANCES ARE +.015" 


— pa, MAX. 
.250 [| 
(6,35) 
=e 12.00 


(25,4) (304,80) 


TYPE 


Typical operate time: 1ms 
—010 SPST-NO 200 
300 
HE 
Typical Life @ 5Vdc, 10ma...50 x 106 ~040 SPST-NC 175 
DISTANCE 


57025-000 


59025-020 


59025-030 57025-000 


Lee | - (5.30) ‘i SOUTH POLE 
30+ .015 ; 170 MAX, .030 TYP, 
(Js (3, 30+ 0.38) Maca 130. MAX = a Na 
59045-010 075 550 oe 57045-000 farce actors! Lol (es) 
st ine 


1900 MAX. 
(22,86) [+190 wax. 


.900 MAX. 170 MAX. 
59050-010 id ieee) =i 7 is a 57050-000 


oe ]__1(3,s0% 0,38) eee 

.180 : 200 

Hai TL sao Ser rm eS ss i I” 
“aay — fey (3,6 (Fe) Be? Now. gee 

59050-030 0,3 (0.50) 57050-000 


M8 X 1.25 THREAD (57070-010) 
Ae 24 THREAD (57065-010) 


= 7 


M& X 1.25 THREAD (59070-010) 
5/16-24 THREAD (59065-0010) 


(ee | 
ft  —— 
ie iN 
w= 
ay 250 REF, =| 
(6,55) 


wefe 17 OO REE = (858) 
($04.80) 


59065-010 97065-000 


1. oe | 


31,75 
( ) +500 (s5 
_ (38,10) 


59065-030 57065-000 


59135-010 57135-000 


135 -250 -625 Fe 
cay | [esr] Tasso] a] Tear 
LU 1 ’ 


156 X .343 LG. 
oe X 8,71) 


X 308 LC. 
750 (is x 7,82) SLOT (2) 


GBH) 
cca ae De 


Gas) | r 
= 


125 X .308 LG. 
(3,18 X 7,82) | SLOT (2) 


59135-020 57135-000 


1.125 _| 


(6,35) (28,57) 
NORTH SEEKING END 


59135-030 57135-000 


-906 
(23,01) 
i ira 
| b : 1 ia ae ane Xe Snel 
38 es 


177 
(14,00) . (4,50) 
1.125 4 
rae | (28,57) 


oe) 
» 562 
(isos) —L (14,28) 
ye - 
125 X .308 LG. stot (2) 


HWE ! J L (3,18 X 7,82) 
135 32s .250 


59140-010 57140-000 


1126 X .150 
(3,20 X ani *suor (2) 
118 _| 
551 


a 
Ls .00) 
4498 12.00 REF. 

-250 ; Stiga 80) 
28,57 

(6,35) r ( Pile ee es = 


cen 
Gros it (14,28) 
a 5 oe 
7 :125 X .308 LG. sot (2) 
eae 


59140-030 97140-000 


59145-010 57145-000 


59145-030 57145-000 © 


(3,18 X 7,82) 


Terminations 1).All except 59045, 59050, 59135: 12" 24AWG PVC, 105 deg. C, 300V, UL 1430 or UL 1569 wire. 
2) 59135 termination: 12" 20 AWG Teflon, 200 Degrees C, 300Vdc, UL 1180 


ee LL LL ee Sees Sissy ransin sass yess saves sissies SSS 
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135—>] 


SS 


PART # 7100, 7200 or 7300 


~«— 1,100 


|~- .830 


PART # 


©) 
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1700, 1800, or 1900 


a 
.250 MAX. 


PART # 5100, 5200 or 5300 


Bo | | 406 5 thes = 


.115 DIA. 


PART # 8400 or 8600 


.450 ol 


515 
a ae 


—— 2.562 ——>| 1. 

164 DIA. (A 

opraces (Ot HEL © {o} 5:0 
231 ee 9100 


KO 
.200 


| 250 T 
~yre* mes 1.125 
6" more | —] _ .200 
250 — ; 


= 


poet a 
ie Eee 


a: 125 
215 OI HSI © 1) es 
eae Y 


PART # 8200, 8300 or 8500 


a ieee 
= 
3/5 


— 1.250 |~— 
125 
K 125 


ov 375 

ey 375 
023 DIA. 250>) |< 2.500 = 
2PLACES ~—— | 
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9500 


PROXIMITY SENSORS 


SWITCHING RATINGS 
MAX MAX 


SENSOR MAX 
MODEL VOLTS DC _ AMPS DC WATTS DC 


PART # 1500 
FAVORABLE 
POLARITY 
BLUE— 
YELLOW+ 
2 RIBS 
TO ANCHOR PART 
Ww SED 
INTO 3/8" DIA. HOLE 


3.0 NO! 


#28 AWG STRANDED 
TEFLON INSUL. | ‘ 
TYPE ET (7X 36) WIRE 725 
ae 
BLUE YELLOW 


eo 
| =a 


EEM 1999 See us on the World Wide Web at http://eemonline.com Be1773 © 


9500 | TRANSDUCERS, SENSORS, & ENCODERS 5500 


Honeywell 


MICRO SWITCH Solid State Hall Sensors 


Hall effect sensors respond to a magnetic field, or—in the case of Hall vane __ tioning. They offer high reliability, long life, and compatibility with micro- 
sensors—to the interruption of a magnetic field. Hall sensors are not rate | processors and other electronic circuitry. Request Catalog 20. 
sensitive. They operate at extremely high speed and include signal condi- : 


Sensors are used in: 


¢ Ignition systems e Gasoline pumps ¢ Flowmeters _ © Computer equipment 

¢ Brushless DC motors e Welding equipment e Magnetic card readers ¢ Medical instruments 

e Utility meters e Balance scales e Vending machines ¢ Copy machines 

e Water softeners e |nterlocks , ¢ Home appliances _¢ Laboratory equipment — 


MAGNETIC POSITION SENSORS-DIGITAL OUTPUT 


em ) | oy 
Listing SS111A SSP _  SS411A — —-«$$4 103SR13A-1 


“ “Proximity to external magnet 


SOT 89 style package 
0 to over 100 kHz | 


| eee ees 
Gauss (25°C Typ.) | 60 Op. -60 Rel. 15 Op. 11 Rel. 60 Op. -60 Rel. 40 Op.-40 Rel. [| 4000p. 200Rel. | 90 Op. -90 Rel. 
Output Type NPN 20mA NPN 20mA NPN 10mA ~ NPN 20mA NPN 10mA 


Other Options Unipolar, latching |= 1" sensing distance.} Unipolar, latching Operating gauss Stainless Bipolar 
| steel housing 


MAGNETIC POSITION SENSORS-Analog Output | 


SR3B-A1 


Listing $$19 $$49 SSO4A1 SS495A 

Proximity to external magnet 

Supply Voltage 4 to 10 VDC 6.6 to 12.6 VDC 4.5 to 10.5 VDC 
| Construction = = a sd Molded plastic Ceramic hybrid circuit Molded plastic 

Operating Speed 1.5 usec response time 

Span (25°C typical Span (-400 to +400) 1.75 to 2.25V @ 5V Span (-500 to +500) .63Vs. -670 to +670G, Span 0.2 to (Vs - 0.2) 

Output Type Analog, sourcing 
CURRENT SENSORS yg | 


CS Holder CS Adjustable CS Digital CSN Closed Loop 


Assemblies Linear Sensors Sensors Sensors 
Listing CSLA2CD CSLF4AD _CSDD1ED CSNA111 
Current sensor | | Mechanical plunger _| 


t 
Sensed Current, max. -40 to 100°C 
ratiometric | | 4-20mA NPN 40 mA ratiometric Normally high 10mA 
Up to 950A sensing, 1-5 V output. AC or DC {5V or 6-16V supply. Thru-hole} Sense up to 600 A. AC, Normally low output. 
side mount. sensing. Enclosed. design. 0.5 to 11.4 sensing | DC, impulse currents. Many lever actuator. 


High elect. isolation. 


Supply Voltage 6 to 12 VDC 10.5 to 24 VDC 4.5 to 24 VDC +15 VDC 4.5 to 24 VDC 


Other Options 


SALES AND SERVICE , 
For application assistance, current specifications, pricing or name of the nearest = FAX: 1-815-235-6545 USA 
Authorized Distributor, contact a nearby sales office. Or call: internet: http://www.honeywell.com/sensing/ 


1-800-537-6945 USA 1-800-737-3360 Canada 1-81 9-235-6847 International Email: info@micro.honeywell.com 
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Honeywell 


MICRO SWITCH Piezoresistive Pressure Sensors 
UNAMPLIFIED SENSORS 


Piezoresistive pressure sensors convert air or liquid pressure to an analog —s environmental conditions, highly consistent operating characteristics from 
signal. MICRO SWITCH pressure sensors are small, low cost and reliable, | one sensor to the next and interchangeability without recalibration. Low 
with excellent repeatability, high accuracy, and reliability under varying cost to keep your systems costs down. Request Catalog 15. 


UNAMPLIFIED SENSORS FORCE SENSORS 


20PC Series — Flow-through 20PC Series 


Listing 22/24/26PC Series 24/26PC Series 176PC Series 
| } Deflection of silicon diaphragm 


Supply Voltage | | 10 VDC 


Pressure Range (psi) 1, 15, 100, 22PC 5, 1,5, 15, 30, 100, 250, 24PC 7, 14" H20 ~ 1500 grams 
1, 5, 15, 30, 38 (@ 15psi), 100, 
26PC : 


0.5, 1, 5, 15, 30, 100, 250, 24PC 
Measurement Type. Gage, Differential 


1, 5, 15, 30, 100, 26PC 


| Construction = ssid Thermoplastic housing 
PCB PCB, Wire harness 


Calibrated Null & Span | No-22PC, No-24PC, Yes-26PC No-24PC, Yes-26PC 
Temperature Comp. No-22PC, No-24PC, Yes-26PC No-24PC, Yes-26PC 


mV 


AMPLIFIED SENSORS 


Listing 40PC Series 4000PC Series 40/160PC Series 
Operation Deflection of silicon diaphragm 


Supply Voltage 5 VDC 8 VDC, typ. 


180PC Series 249/240 Series 


Pressure Range + 50 mmHg, 15 1, 2,5, 15, 30, +2.5, +5, +15 (140PC) 5, 15, 30, +2.5,  |3-15, 100, 250 (249PC) 
100, 150, 200 psi 27.68" Ho0, -20 to +120 cm Ho (160PC) +5, +15 +15, 5, 15, 30, 60, 100 
, 7 150, 250 (240PC 
Measurement Type | Gage | 
Die-cast aluminum 
PCB | 
Volts mA, Volts 
| Yes 
| Yes 
HARSH DUTY PRESSURE AIRFLOW SENSORS TEMPERATURE / MOISTURE SENSORS 
SENSOR a 


| Listing SSP Series AWM3000V/40000/5000 TD/HEL Series HIH Series 
Deflection of diaphragm Silicon bridge heat loss 


Supply Voltage 115 VAC, 12 to 36 VDC 10 VDC 1 to 2 mA (supply current 


Op. Range 15, 100, 250 psig, max 30, 200, 1000 sccm, .5, 2" Ho0 (AWM3000), 
. -55 to +150°C _ 40 to+85°C 


3 +25, +1000, +1000 sccm, 6 SLPM (AWM40000), 
| Construction  =——'|._ Die-cast zinc, NEMA 3, 3R, 4,13 Plastic housing 


| 9, 10, 15, 20 SPLM (AWM5000 
Screw/Receptacl 
Temp. Range -25 to 85°C -25 to 85°C. -20 to 70°C (AWM5000 -55 to 150°C -40 to +85°C 


Linear 
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Honeywell Smart Transducers 


Honeywell offers the most sensitive magnetoresistive sensors within the 
earth’s magnetic field. These sensors measure magnetic field in the tens of 
uGauss range for sensitive applications that Hall effect sensors cannot 
handle. Due to their small size and ability to withstand rugged applications, 
Honeywell sensors are often used to replace flux gate sensors. | 


One & Two Axis Magnetoressistive 
Magnetometers 

Highly sensitive 1021/1022 sensors convert 
magnetic fields to a differential output voltage, 
capable of sensing magnetic fields as low as 85 
ugauss. These new cost effective sensors are 
smaller and use less power. Devices reduce 
board assembly costs and improve reliability. 


Digital Compass Module 

New electronic compass module (HMR3000) 
provides heading output (roll, pitch, yaw) via 
RS232/485 in NMEA format. Solid state 
magnetoresistive sensors provide fast response 
time to 20 Hertz and high heading accuracy of 0.5° 
with resolutions to 0.1°. Tilt range of +45° provides 
a wider range of accurate operation. 


Three Axis Magnetic Hybrid 

The HMC2003 is designed for easy-to-use 
analog output applications. The magnetic 
sensors are sensitive to fields along the length, 
width and height (x, y, z axis) of the 20-pin dual- 
in-line package. The small size of 1” x 0.75” 
allows insertion into standard printed circuit 
boards. 


Smart Digital Magnetometer 

The HMR2300 detects the strength and direction 
of a magnetic field and communicates the x, y, 
and z component directly to a computer. The 
magnetic field is converted to three 16-bit values 
Using the HMC2003 magnetic sensor hybrid, 
three 16-bit A/D converters and a 
microprocessor. 


Honeywell 


Solid State Electronics Center Helping You Control Your World 


12001 Highway 55 
Plymouth, MN 55441 
www.ssec.honeywell.com 


= a Pe an eereE S e Bde 
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rioneywell Smart Transducers 


Honeywell has developed a family of very affordable precision pressure 
transducers — the PPT and PPT-R. These high accuracy, smart transducers 
take the burden off the control system, and can be customized to your 
particular application. The PPT is designed for air and dry gas applications 
while the PPT-R, with its stainless steel diaphragm, is offered for harsh media. 


Precision Pressure Transducer (PPT) 


The basic model PPT is a high 
accuracy, smart pressure transducer 
which uses a Honeywell silicon 
piezoresistive sensor coupled with a _ 
microprocessor to perform digital 
signal processing. Each unit is 
individually characterized over 
temperature and pressure. Absolute, 
gauge and differential pressure 
models are offered covering full scale 
ranges from 1 psi to 500 psi. 


Precision Pressure Transducer — Ruggedized (PPT-R) 


The ruggedized model PPT-R is a 
high accuracy, smart pressure 
transducer designed for harsh 
media. It also uses a Honeywell 
silicon piezoresistive sensor coupled 
with a microprocessor to perform 
digital signal processing. This sensor 
is isolated from the media by a 
stainless steel barrier diaphragm 
which transmits force to the sensor 
through an oil-filled cavity. Absolute 
and gauge pressure models are 
offered covering full scale ranges 
from 20 psi to 3000 psi. 


Explosion proof models, certified to 
Factory Mutual, CSA and CENELEC 
standards are now available. ? 


Honeywell 


Solid State Electronics Center Helping You Control Your World 
12001 Highway 55 3 

Plymouth, MN 55441 

www.ssec.honeywell.com 
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The industry’ Sasi in tegrated circuit 
| database i in print. In three easy-to-use 
volumes you can: 


* Review current IC product 
information. 

* Identify second-sources. 

* Locate manufacturers with 
sales offices and distributors. 


The all new 1999 IC MASTER catalog lists over 100,000 current 
ICs by function and device number. To make your search for 
evice data is organized in ten Master Selection Guides: 


* Linear 

essing _* Programmable Logic Devices 

| | * ASIC/Custom 

| *Memory — 

evelopment Systems * Chip Sets & Multifunction Devices 


try-wide Alternate Source Directory lists over 120,000 functional 
d discontinued ICs. It includes NTE and Philips ECG parts. 


ble sections include the Part Number Index, the Military Parts 
Notes Directory, and the Manufacturers & Distributors Directory. 
and package data for over 90,000 devices on the Internet at 


hensive overview of the IC industry, turn to the 1999 IC MASTER 
ard since 1974. 


To order your 1999 IC MASTER 
contact your local IC MASTER distributor or Marie Botta at: 


Hearst Business Communications, Inc. 
645 Stewart Avenue, Garden City, NY 11530 
(516) 227-1314 FAX (516) 227-1453 

Credit Card Hotline: 1-800-833-7138 


TER in the 1999 EEM, and she'll take $10.00 off the subscription price! 
TER catalog is published annually in February. 
on the World Wide Web at http://icmaster.com 
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MEDER REED SENSORS 


electronic 1 — 800 — 870 — 5385 


USA and Canada 
For more information on sensors not listed here or for special application or 
features call us 1-800-870-5385 or see our WEB PAGE: www.meder.com 


Se 2S PERT TN ESET 


Drawing ‘ 
/ : ae Avail. Contact Extra as 
in Inch | 
Very small | Microphone 


Security 


Surface 
mounted 
Reed Sensor 


Available with 


Securl 
Screw down or without {pci ty 
Sencar iceaal osition 
— Ma Sensor 
0.2 . agnet 


Security 
Position 
Sensor 


| Various Cable 
1A, 1B, 1C ra 
welded or 
Up to 15W 500VDC potted 
LA, 1B, 1C 


i —_ 


fy 0.23 


Screw mounted 


S mil Available | Security 
acres ad | with round | Door 
: Up to 15W 500VDC Cable Interlock 


~MKI3 


LA, 1B, 1C 
For PC Boards 


Sensor for 
Test Equip. 
Thru-Hole 
PC Boards 


Standard 
0.1 Inch. 
Spacing 


Various 


| Limit and 


Threaded © Rens Position 
a Up to 30W SOOVDC | 4, ae Sensor 


sae 
al 


Various 
adjustable 
Positions 


1.0+£0,006 
a 


CC 


Limit and . ee 
Position 
Sensor 


Threaded 


0.12ex0.16to 
0.2x0.16 


0.1ex0.47to 


y an . 


Contact Meder electronic for available options using customer specified cable or standard cable 
to customer specified length and installation of standard or custom connectors. 


Actuating Magnets, 


Custom Moldings available 


MEDER electronic Inc. * 338 Norwich Avenue * Taftville, CT 06380 
_ Tel: 860-887-9662 * Fax: 860-887-9669 + email: meder@ids.net 
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Encoders OAKEGRIGSBY 


84 North Dugan Road, Sugar Grove, IL 60554 

Phone: 800/625-8333 or 630/556-4200 Fax 800/432-9625 
For the most up-to-date product Web: www.oakgrigsby.com 
information, be sure to visit us on 
the web at www.oakgrigsby.com 


Mechanical Encoders: MMP/Rel Series 700 Series | 750 Series 


“Output Codes ~ Analog | 
PulsesPerRevolution [S32 SC“‘“iRSOC“‘(#NSCONNCSCS 
Push-Button ——S~diCSCSCS~CSYws SSSCSC*dYS SSCS Cid SSCS SS 
B65" square 7 square 
38" 
Fstop Strength | _ieib | Sie | ___Sinb__ 


5 in/Ib 
**Custom Available ie 


Optical Encoders: OE2 Series 900 Series _ 920 Series 


“40°C 10 +85 °C 40°C t0 +85 °C 
Paneer ee es NO NS 
Shock Humicity -———MIL-ST0 2028, _ MIL-STD 2028 


**Custom Available 
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AC WATT TRANSDUCERS 


CY 


Model PC’5 siNGLE PHASE 50/60 HERTZ 


FEATURES APPLICATIONS 


1) Accurate regardless of phase, voltage un- 1 Equipment power consumption. 
balance, current unbalance, or power factor. For use with SCR controls, chopped wave- 
Q Output is proportional to true power forms, or where harmonic components exist. 
delivered to a load; P=El(COS @). Provides O Standard outputs provide signal for inter- 
bi-directional operation. face with meters, recorders, or data acauisi- 
Q Calibrated with standards traceable to NIST. tion equipment. 


5 YEAR WARRANTY 


NOTE: Current R Available f 
MODELS WITH INTEGRAL CURRENT SENSOR ae Rone Valen ianiale 
F.S.IN | PHASE MODEL NUMBER PC5 — STANDARD OUTPUTS 


VOLTAGE | CURRENT 
0 to 150 500 1PH-2W OO1A 001B 001C 001D 001E 001E2 
Oto5 1000 3PH-3W 004A 004B 004C 004D 004E 004E2 


1500 3PH-4W 007A 007B 007C 007D O07E 007E2 


(WATTS) | CONFIG. | 0 - imAdc*|0- 1mAdc] 0-10Vde* | 0-10Vde | 4-20mA | 4-20mAdc**| 0 - 5Vde *} 0 - 5Vde 


001CX5 | 001X5 
004CX5 | 004X5 
007CX5 | 007X5 


2000 1PH-2W 117A 117B 117C 117D 117E 117E2 117CX5 | 117X5 

0 to 20 4000 3PH-3W 112A 112B 112C 112D 112E 112E2 112CX5 | 112X5 
6000 3PH-4W 115A 115B 115C 115D 115E 115E2 115CX5 | 115X5 

1PH-2W 002A 002B 002C 002D 002E 002E2 002CX5 | 002X5 

3PH-3W 005A 005B 005C 005D 005E 005E2 005CX5 | 005X5 

3PH-4W 008A 008B 008C 008D 008E 008E2 008CX5 | 008X5 

4000 1PH-2W 110A 110B 110C 110D 110E 110E2 110CX5 | 110X5 

0 to 20 8000 3PH-3W 113A 113B 113C 113D 113E 113E2 1138CX5 | 113X5 
12000 3PH-4W 116A 116B 116C 116D 116E 116E2 116CX5 | 116X5 


0 to 600 Oto5 2000 1PH-2W 003A 003B 003C 003D 003E 003E2 003CX5 | 003X5 
4000 3PH-3W 006A 006B 006C 006D OO06E OO6E2 OO06CX5 | OO06X5 

. 0 to 20 8000 1PH-2W 111A. 111B 111C 111D 111E 111E2 111CX5 | 111X5 
16000 3PH-3W 114A 114B 114C 114D 114E 114E2 114CX5 | 114X5 


: | NOTE: Current Ranges Available from 


MODELS SUPPLIED WITH EXTERNAL CURRENT SENSORS 50AMP to 1000AMP 


INPUTS F.S. IN PHASE MODEL NUMBER PC5 — STANDARD OUTPUTS 


0 to 300 1000 
0to5 2000 
3000 


VOLTAGE | CURRENT | (WATTS) | CONFIG. | 9-1mA* | 0-1mA | 0-10Vdc* | 0-10Vdc | 4-20mA | 4-20mA ** | 0 -5Vdc*] 0-5Vdc 
0 to 150 10K 1PH-2W 058A 058B 058C 058D O58E | O058E2 058CX5 | 058X5 
0 to 100 20K 3PH-3W 061A 061B 061C 061D O61E 061E2 061CX5 | 061X5 

30K 3PH-4W 064A 064B 064C 064D O64E 064E2 064CX5 | 064X5 

40K 1PH-2W O76A 076B 076C 076D 076E 076E2 076CX5 | 076X5 

0 to 400 80K 3PH-3W 079A 079B 079C 079D | 079E 079E2 079CX5 | 079X5 

120K 3PH-4W 082A 082B 082C 082D 082E 082E2 082CX5 | 082X5 

0 to 300 20K 1PH-2W 059A 059B 059C 059D 059E 059E2 059CX5 | 059X5 
0 to 100 40K 3PH-3W 062A 062B 062C 062D 062E 062E2 062CX5 | 062X5 

60K 3PH-4W O65A 065B 065C 065D 065E 065E2 O65CX5 | 065X5 

80K 1PH-2W O77A 077B 077C 077D O77E 077E2 077CX5 | 077X5 

0 to 400 160K 3PH-3W 080A 080B 080C 080D O80E O80E2 O80CX5 | O80X5 

240K 3PH-4W 083A 083B 083C 083D 083E 083E2 083CX5 | 083X5 

0 to 600 6 iac466 40K 1PH-2W | 060A 060B 060C O60D O60E O60E2 O60CX5 | O060X5 
80K 3PH-3W 063A 063B 063C 063D 063E 063E2 063CX5 | 063X5 

46 400 160K 1PH-2W 078A 078B 078C 078D 078E 078E2 078CX5 | 078X5 

320K 3PH-3W 081A 081B 081C 081D _ 081E 081E2 081CX5 | 081X5 


* Denotes self-powered unit, limiting input voltage ranges to: 85-135 for 150V models « 200-280 for 300V models « 380-550 for 600V models 
** A-20MA loop-powered unit, (15-40Vdc), Watt Hour Transducers model W are available. 


SPECIFICATIONS | 3 ‘ 


INPUT O CURRENT OVERLOAD: 
O VOLTAGE & CURRENT: See Tables 2 times full scale (cont.); 


O FREQUENCY RANGE: 48 to 70 Hz. 7 idee scale (10 Sec.) 
Q RESPONSE (Transient 90%): With : TEST (Input / Output / 


integral sensors: Less than 100 Case): ISOOVAC (RMS) 
microSeconds e With current 1) SURGE: Withstands IEEE SWC test 
transformers: 1 mS OUTPUT 


4 BURDEN: Voltage: 1.25 VA O OUTPUT RIPPLE: Less thanl% E.S. 


Current: 1.25 VA 
Outout amplifier: 2 Watts (1) RESPONSE TIME (90%): 250 mS 


Q OUTPUT LOADING (OHMS): 
O- ImA: 0- 10K | 
O- 10V,0-5V: Greater than 2K — 
0- 4-20mA: 0-1.5K 

9 FIELD ADJUSTABLE CAL.: +/-10% 


ACCURACY +/-0.5% , 
Includes combined effects of power factor, 
linearity, repeatability, & current sensor. 


QQ TEMPERATURE EFFECT (-10°C to 60°C): 


— +/-1.0% of reading, +/- 0.1% F.S. output 


TO REQUEST A CATALOG OR PLACE AN ORDER CALL 1-800-853-2537 


OHI O SEMI TR ON! CS IN Cc. www.ohiosemitronics.com 


4242 Reynolds Drive, Hilliard, Ohio 43026-1264 Phone: (614) 777-1005 (1) FAX: (614) 777-4511 
See us on the World Wide Web at http://eemonline.com 
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5500 | | A BANS OUEERS SENSORS & ENCODERS 5500 

ee AC WATT TRANSDUCERS 
Model G WS AccuRATE TO 0.2% OF READING 
| _ FEATURES _ i ___ APPLICATIONS 


OM Accurate regardless of variations in voltage, current, s ‘Equipment monitoring for process control. 
_ power factor, or load. | oO Integration into energy management systems, or a 
Q Available with 1, 2,2 1/2, or 3 element configurations. » _° wariety of sub-metering applications. 
Provides bi-directional operation. _- @ Measurement using direct-connection, current, 
QO. Accuracy maintained over wide temperature range. transformers, or potential transformers. 


Q Calibrated with standards traceable to NIST. 


AC WATT TRANSDUCER-INTEGRAL CURRENT SENSOR 
INPUT | i : PHASE 


VOLTAGE] CURRENT | (WATTS) | CONFIG. 
007E | 007E2 | 007CX5} 007X5 


0t0150] Oto5 
7.5E 7.5CX5| 7.5X5 


0 to 10 1000 |1Ph.-2W; 010A | 010B 010C 010D 010E 010E2 | 010CX5| 010X5 
2000 {|3Ph.-3W} 013A | 013B 013C 013D 013E | 013E2 | 013CX5} 013X5 
| 3000 |3Ph.-4W| 016A | 016B 016C |; 016D O16E | O016E2 | 016CX5| 016X5 


| 0to20 | 2000 |1Ph-2wW| 019A | 0198 | o19C | 019D | 019E | 019E2 | 019Cx5] 019x5 
4000 |3Ph.-3W| 022A | 022B | 022C | 022D | 022E | 022E2 | 022CxX5| 022x5: 
6000 |3Ph.-4W] 025A | 025B | 025C | 025D | 025E | 025E2 | 025CX5| 025x5 


MODEL NUMBER GW5 — STANDARD OUTPUTS — 


[O- imAYO-imAJO- 10Vde{ 0- 10vae 
1 Ph.-2W| OO1A ; 


001E | 001£2 |001Cx5] 001x5 
004E | 004E2 | o04cxsl 004x5 


5 YEAR WARRANTY 


0t0300| Otod 1000 |1Ph.-2w| 002A | 002B | o02c | 002D | 002E | 002E2 | 002Cx5| 002x5 
2000 |3Ph.-3W| 005A | 005B | 005C | 005D -| 005E | 005E2 | 005CX5| 005X5 
3000 |3Ph.-4W} 008A | 008B | 008C | 008D | 008E | 008E2 | 008CX5| 008x5 
Oto10 | 2000 |1Ph-2w] 011A | 011B | o11c | 011D | o11€ | 011E2 |011Cx5| 011x5 | 
| 4000 |3Ph.-3W] 014A | 014B | 014C | 014D | 014E | 014E2 | 014CX5] 014x5 ORDERING 
6000 |3Ph.-4W] 017A | 017B | 017C | 017D | 017E | 017E2 | 017CX5| 017X5 INFORMATION 
O0to20 | 4000 |1Ph.-2W] 020A | 020B | o20C | 020D | 020E | 020E2 | 020CX5| 020x5 —————— 
8000 |3Ph.-3W| 023A | 023B | 023C | 023D | 023E | 023E2 | 023Cx5| 023X5 Example: Self- 
0TO600| Oto5 2000 |1Ph.-2Ww] 003A | 003B | 003C | 003D | 003E | 003E2 | 003Cx5] 003x5 phase, 120V, 5A 
4000 |3Ph.-3W] 006A | 006B | 006C | 006D | O06E | 006E2 | 006CX5| 005X5 | 
; : input with 0-5Vdc 
0to10 | 4000 |1Ph.-2w] 012A | 012B | 012C | 012D: | 012E | 012E2 | 012CxX5] 012x5 ~~ output 
8000 |3Ph.-3W| 015A | 015B | 015C | 015D |} 015E | 015E2 | 015CX5| 015X5. 3 
8000 |1Ph-2w| 021A | 021B | 021C | o21D | o21E | 021E2 |021Cx5| 021Xx5 GW5-001CXS 
16000 |3Ph.-3W| 024A | 0248 | 024c | 024D | 024E.| 024E2 | 024Cx5] 024x5 
: | OPTIONAL 50 Hz. 
ov OPERATION — 


NOTES: 1) 0.3 class current transformers are available. 2) * Denotes self-powered unit, limiting input voltage range CONSULT FACTORY. 
to: 85-135 for 150V models, 200-280 for 300V models, 380-550 for 600V models. . 

3) ** 4-20mMA loop powered requires (15-35Vdc). 4) Options B, D, E, X5 require 115VAC inst. pwr. 5) Watt-hour 

models GH series are available. 6) UL Watt and Watt-hour Transducers are available. 7) All outputs are dc and bi- 

directional. (4-12-20mMA) available. 


| SPECIFICATIONS = 


INPUT OUTPUT | ACCURACY +/-0.2% RDG., 
O SEE TABLES FOR VOLTAGE AND Q OUTPUT RIPPLE: Less than 0.5% F.S. | +/-0.04%F.S. 
CURRENT RANGES @ OUTPUT LOADING (OHMS): > TEMPERATURE EFFECT (-20°C to 60°C): 
MO FREQUENCY RANGE: 58 to 62 Hz. O- ImA: O- 10K 7 +/-0,005% °C 
@ POWER FACTOR: Any 0- 10Vdc,0-5Vdc: Greater than 2K — 
; <) 4 - 20mA: 0-500 
Q) BURDEN: Voltage: Less than 0.1VA | 
Current: Less than 0.28VA LQ RESPONSE TIME(99%): Less than 400 ms. 
per element = COMPLIANCE VOLTAGE: 12Vdc min. 
) DIELECTRIC TEST (Input / Output / O OPEN CIRCUIT VOLTAGE: 


Case): 1800VAC | O0-ImA or voltage outputs: +15Vdc 
_ 4-20mA output: 30Vdce “3 


TO REQUEST A CATALOG OR PLACE AN ORDER CALL 1-800-853-2537 


OHIO SEMI TRONICS, | INC. www.ohiosemitronics.com 
| 4242 Reynolds Drive, Hilliard, Ohio 43026-1264 Phone: (614) 777-1005 @ FAX: (614) 777-4511 
~Bet782 _ For manufacturers' sales offices, see yellow pages EEM 1999 


5500 TRANSDUCERS, SENSORS, & ENCODERS 5500 


CH CAC VOLTAGE TRANSDUCERS 
Mode! VT LOW COST AC VOLTAGE TRANSDUCER 


__ FEATURES APPLICATIONS 
a Accuracy reliable voltage measurement over a wide 1 Designed for use in OEM applications where inexpensive 
frequency range. voltage measurement is required. 
QO Input/output isolation. O Line voltage monitoring. 


O 0.25% Accuracy. 


MODEL VT 


INPUT MODEL NUMBER VT — STANDARD OUTPUTS To 
AC VOLTAGE 0 - 1 mAdc 4 - 20 mAdc 4 - 20mAdc * 0 - 10Vdc 


0 to 150 120E2 Requires 
0 to 300 240E2 OS! Resistor 
0 to 600 3940E2 LRB-10000 


NOTES: 1) Three phase Voltage Transducers are available, add 3 in front of model number. 
Example: 3VT-120A 2) ImA option “A”, self powered. 3) * 4-20mA loop power option “E2” requires 
5 YEAR WARRANTY 18 to 85 Vde. 4) 4-20mA option “E”, requires 115VAC inst. pwr. 


Model A VT UL LISTED AC VOLTAGE TRANSDUCER 


FEATURES APPLICATIONS | | 


- Accurate, reliable voltage measurement over a wide - ({) Can be used with potential transformers. 


frequency range. 
MODEL AVT 


OM 0.25% Accuracy. 
AC VOLTAGE INPUT MODEL 
AVT-120A 
RANGE | NOMINAL OUTPUT 


0 to 150 85 to 135 0to 1 mAdc 


Listed 87 X9 

Energy Management 
Equipment Accessory 
E134941 


Unit is self-powered from measured AC input line. 
5 YEAR WARRANTY 


Model M VT pin RAIL MOUNTED AC VOLTAGE TRANSDUCER 


ae 


Ruggedized Polyamide DIN mount case. 

Slim profile allows maximum use of available space. 
Field selectable analog outputs. 

Recessed terminals provide increased safety. 

0.25% Accuracy. 


Ideal for use in enclosures with dimensional constraints. 
Designed for industrial environments. 
OEM measurement systems. 
Designed for use with potential transformers. 
| Easily integrated into control systems. 


MODEL MVT 


INPUT - MODEL NUMBER MVT — STANDARD OUTPUTS 
AC VOLTAGE O - 1 mAdc* 4-20 mAdc ~ 4-20mAdc** | 


oe a a ee 


Coccdae 


0 to 150 150A | 150E 
0 to 300 300A 300E 
0 to 600 600A 600E 


5 YEAR WARRANTY 


“Models are self-cowered from measured AC input line with DIP switch selectable 0-5Vdc, or 0-10Vdc output. 
*" Denotes 4-20mA loop-powered unit, (15-35Vdc), All other units require 85-135VAC instrument DOwe?r. 
NOTE: 600V models supplied with OSI potential transformer. 


TO REQUEST A CATALOG OR PLACE AN ORDER CALL 1-800-853-2537 


OHI O SEMI TR ONI C}. S, IN C. www.chiosemitronics.com 


4242 Reynolds Drive, Hilliard, Ohio 43026-1264 ( Phone: (614) 777-1005 OG FAX: (614) 777-4511 
A aaa mee nenamen emma armament nr 
EEM 1999 See us on the World Wide Web at http://eemonline.com | Be1783 


5500 TRANSDUCERS SENSORS, & ENCODERS 5500 


RMS VOLTAGE TRANSDUCERS 


Model VTR ACCURATE TO 0.25% FULL SCALE 


FEATURES APPLICATIONS 
Oo "Accurate measurement of the true RMS value of input Q For use in applications where measurement of non- 
signals over a wide frequency ee ’ sinusoidal waveforms is required. 
ORDERING | 
INFORMATION MODEL NUMBER VTR — OPTIONAL OUTPUTS 


AC VOLTAGE 4-20mAdc | 0-10Vdc_ 0 - 5Vde 


0 to 150 001B | OO1E 001D 
0 to 300 002B 002E ~. 002D 


Example: Single 
phase 120VAC 


input with 0 to 600 004B 004E 004D 
0-10Vdc output , a , . 
VTR-001D | All units require 85-135VAC instrument power. (60-400Hz,). 5 YEAR WARRANTY 


INPUT — INSTRUMENT POWER: 85-135VAC 4-20mA: 0- 1.5K 


VOLTAGE: See tables : (S0-400Hz.) OM RESPONSE: 100 mS. 

FREQUENCY RANGE: 50to 400Hz. 4 OPTION: -22 220VAC) G FIELD ADJUSTABLE CAL: +/-10% 

BURDEN: 0.12VA OUTPUT ACCURACY +/-0.25% F.S. (at 60Hz) 

M OVERLOAD: Full scale rating — OUTPUT RIPPLE: Less than 1.0% F.S. Includes effects of linearity. 

QQ DIELECTRIC TEST (Input/Out- GQ OUTPUT LOADING (OHMS): GQ TEMPERATURE EFFECT (-20°C to 
put/Case): 1500VAC O- ImA: O- 10K 60°C): +/-1.0%RDG. 


0- 10Vdc,0- 5Vde: 2K min. 


Model VT8 pc to 10000 HERTZ FREQUENCY —— 


Q Provides DC output which is proportional to RMS _ QO Accurate measurement of voltage that may contain DC 
value of AC and/or DC input signal. and non-sinusoidal AC components. 
Q  Input/output isolation. 1) Monitoring of RMS voltage. 


ORDERING INPUT MODEL NUMBER VT8 — STANDARD OUTPUTS 
INFORMATION AC VOLTAGE 0- imAde _4-20mAdc_| 0 - 10Vde 


Select input volt- ne be 

age range & out- 0 to 50 
put required from 0 to 100 
table at right. : e Se 
Example: 120 VAC 0 : 300 
inout with 4 - 0 to 400 
20mAdc output 0 to S00 


0 to 600 


proportional to RMS 


value of. input. 5 YEAR WARRANTY 


NOTES: 1) For models which provide an output directly proportional to the de. input, 
VT8-005E substitute VT7 in model number. 2) Voltage ranges from 50mV to 1000V available. 
3) DC instrument power models available: 


| ____ SPECIFICATIONS _ ee 


INPUT DIELECTRIC TEST (Input/Out- Q FIELD ADJUSTABLE CAL: +/-10% 

M VOLTAGE: See tables | put/Case): 1S00VAC ACCURACY +/-0.25% F.S. (50-400Hz) 
OY FREQUENCY RANGE: ° OUTPUT | Includes effects of linearity & repeatability 
de to 10000 Hz. Q OUTPUT LOADING (OHMS): G TEMPERATURE EFFECT (-10°C to 
BURDEN: Greater than 100K O- ImA: 0-10K 60°C): +/-1.ORRDG. 

O- 10V,0-5V: Greater than2.0K = INSTRUMENT POWER: 
6 Oe 4-20mA: 0 - 500 
.05 - 700V: 2 times full scale rating ' a g 85-135VAC, (S0-70H2.). 
800 - 1000V: 1500V RESPONSE TIME (90%): 100m Q OPTION: -22 for 220VAC 


TO REQUEST A CATALOG OR PLACE AN ORDER CALL 1-800-853-2537 


OHI O SEMI TR ONI CS, IN Cc. www.ohiosemitronics.com 


4242 Reynolds Drive, Hilliard, Ohio 43026-1264 © Phone: (614) 777-1005 1 FAX: (614) 777-4511 
nc nee EN EEEEEIEEIEIEEE EDO RE EERE SRRER EERE REE aemmannmenpunemeeneeeeee 
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5500 TRANSDUCERS, SENSORS, & ENCODERS 5500 


___AC CURRENT TRANSDUCERS __ 


Model CT5 Low Cost AC CURRENT TRANSDUCER 


| FEATURES APPLICATIONS 


QO 0.25% Accuracy, Q Designed for use in OEM applications which 
OQ Frequency range 50-400Hz. require inexpensive current measurement. 5 YEAR WARRANTY 


ORDERING INPUT SENSOR MODEL NUMBER CT5 — OPTIONAL OUTPUTS 
INFORMATION AC CURRENT SIZE 0 - 1mAdc 4 - 20mAdc 4 - 20mAdc* 0-10 Vdc 0 - 5Vdc 


Example: 20 Amp N/A Order with OSI | Order with OSI 
AC input with 4 Resistor Resistor 


20MA output Model Model 
CT5-020E LRB-10000 LRB-5000 


NOTES: 1) Higher currents 0 to S5Q00A are available. 2) Three phase current transducers are available, add 3 in front of 
model number. Example: 3CT5-005A. 3) ImA option “A” self-oowered. 4) * 4-20mA loop powered option “E2” 
require 15 to 35 Vdc. 5) 4-20mA option “E”, requires 115VAC inst. pwr. 6) UL approved model ACTS-O01A 

5AMPS, IMA Available. 


Mode! MCT pin Rall MOUNTED AC CURRENT TRANSDUCERS 


FEATURES APPLICATIONS 


1) Ruggedized Polyamide DIN mount case. OY Ideal for use in enclosures with dimensional constraints. 
LY 0.25% Accuracy. 


MODEL MCT5 


INPUT MODEL MCT5 — STANDARD OUTPUTS 
AC CURRENT (AMPS) 0 - 1 mAdc * 4 - 20 mAdc** 4 - 20 mAdc 


0 to 0.1 001A 001E2 OO1E 
0 to 5.0 005A 005E2 OO5E 


* Models are self-powered from measured AC input line with DIP switch selectable 0-5Vdc, or 0-10Vde output. 
** Denotes 4-20mA loop-powered unit, (15-35Vdc). —_E option 4-20mMA requires 115VAC instrument power, 
Transducer output is derived from the average absolute value of the input and calibrated as the RMS value of a sine wave input. 


Model C TD 50 To 500 HERTZ FREQUENCY RANGE 


DESCRIPTION INSTALLATION 


The CTD series of AC Current Transducers provide a dc All transducers have a 1.56 inch window and are 
output which is proportional to the AC current. The output is equipped with a mounting foot. Output terminals are #8-32 
derived from the average absolute value of the inout and. studs, with X1 the positive terminal. 
calibrated as the RMS value of the sine wave. Loop powered 4-20mA models require an external 

Standard outputs of 0 to 1 mAdc or 4-20mAdc "loop power supply of 15V to 40Vdc, nominally 24 Vdc. 


powered" are available, with full scale current ranges of 25 
through 1000 amperes. 


OUTPUT | OUTPUT 
AC INPUT (AMPS) | 9 . 1madc 4-20 mAdc AINE UAMES) | (oeamade 4-20 mAdc 
25 


CTD-25A CTD-25E2 CTD-400A CTD-400E2 
CTD-50A CTD-50E2 CTD-500A CTD-500E2 
CTD-100A CTD-100E2 CTD-600A CTD-600E2 
CTD-200A CTD-200E2 CTD-800A CTD-800E2 
CTD-300A |. CTD-300E2 CTD-1000A CTD-1000E2 


NOTES: 1) 4-20mA option “E2" loop powered requires 15-40Vdc instrument power. 2) Higher currents up to 1000A available. 5 YEAR WARRANTY 
3) Accuracy 0.5% standard 0.25% available, 


_TO REQUEST A CATALOG OR PLACE AN ORDER CALL 1-800-853-2537 


OHIO SEMI TRON CS, IN C. www.ohiosemitronics.com 


4242 Reynolds Drive, Hilliard, Ohio 48026-1264 (4 Phone: (614) 777-1005 GO FAX: (614) 777-4511 
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IZ RMS TRANSDUCERS. 


TR LOW COST RMS CURRENT MEASUREMENT | 
~~ FEATURES es se APPLICATIONS 


he 
3 


Model © 


Og Accurate, measurement of the true RMS value of input _ im] For use in applications where measurement of non- 
~ signals over a wide frequency range. sinusoidal waveforms is required. 
ORDERING = [— INPUT | _MODELNUMBERCTR—OPTIONALOUTPUTS _ 
INFORMATION 
Example: 15Amp |  oto0.1 001D. 001X5_ 
AC input with 0- 0 to 5.0 005D. | 005X5 
} 0 to 10.0 010D 010X5 
10 Vdc output BASED : 015D 015X5 
CTR-O1SD 0 to 20.0 : 020D 020X5 
For higher currents, consult with the CTL & CTA models in this section | | “YEAR WARRANTY 
a | SPECIFICATIONS oo | 
INPUT — | | INSTRUMENT POWER: 85-135VAC Q RESPONSE: 100 mS. 
M CURRENT: See table (S0-400H2.) O FIELD ADJUSTABLE CAL: +/-10% 
CG FREQUENCY RANGE: 48 to 420Hz, 4 OPTION: -22 for 220VAC 
RY BURDEN: 0.20VA.FS. OUTPUT ACCURACY +/-0.25% F.S. (at 60 Hz.) 
CL CURRENT OVERLOAD: Includes effects of linearity 
Continuous: 2 Times F.S. LJ OUTPUT RIPPLE: Less than +1.0% F.S. +/-0.5% over entire 
10 Second Transient: SOA (4 OUTPUT LOADING (OHMS): | frequency range 
(All Ranges Except 1A) O- IMA: 0-10k | Q TEMPERATURE EFFECT (-20°C to 
MY DIELECTRIC TEST (Input/Out- 0-10Vdc,0-5Vdc: Greater than 2.0K 60°C): +/-1.0%RDG 
put/Case): 1500VAC : 4-20mA: 0-500 


Mode! C T8 pc TO 500 HERTZ FREQUENCY RANGE 


FEATURES APPLICATIONS 


| Provides output which is directly proportional to RMS Q Accurate measurement of current waveforms contain- | 
value of AC and/or DC input signal. ing DC and non-sinusoidal AC components. 
= Input/output isolation. L} Low current measurement. 


| INPUT MODEL NUMBER CT8 — STANDARD OUTPUTS 
ORDERING CURRENT (AMPS) 0 - 1mAdc 4 - 20mAdc 0-10Vdc . 0 - 5Vde 


INFORMATION 0 to 0.1 | 
See eee egg e eee 0to 0.5 

Example: 500 mA 0 to 1.0 

AC input with 4- 0to 1.5 

20mAdc output. 0 to 2.0 


0 to 5.0 
0 to 10.0 


CT8-004E 
| 0 to 20.0 5 YEAR WARRANTY 


NOTES: 1) For models which provide an output directly proportional to the dc. input, substitute CT7 in model number. 2) For higher currents, consult with the CTL & CTA 
models in this section. 3) DC instrument power models available. 


SPECIFICATIONS 

INPUT | | O DIELECTRIC TEST (nput/Out- MO FIELD ADJUSTABLE CAL: +/-10% 
G CURRENT: See table put/Case): ISOQVAC ACCURACY +/-0.25% F.S. (50-400 Hz.) 
G FREQUENCY RANGE: dc to 500 Hz. OUTPUT 3 _ Includes effects of linearity & repeatability 
(9 BURDEN (OHMS): CG RESPONSE: (90%): 100mSec _ Q TEMPERATURE EFFECT (-10°C to 

0.1 to 5 Amp models: 0.1 Q OUTPUT LOADING (OHMS): 60°C): +/-1.0%RDG. 

10 to 20 Amp models: Less than 0.005 O-ImA: O-10K | 1) INSTRUMENT POWER (STD): 
O OVERLOAD: Full scale rating 7 | 0-10Vdc, 0-5Vde: 2K min. | 85-135VAC, 50-70Hz. 

4-20mMA: 0-500 C1 OPTION: -22 for 220VAC. 


TO REQUEST A CATALOG OR PLACE AN ORDER CALL 1-800-853-2537 


| OHI O | SEMI TR ONICS, IN » srw ohlosiuvonice-cons 
4242 Reynolds Drive, Hilliard, Ohio 43026-1264 O Phone: (614) 777-1005 U1 FAX: (614) 777-4511 
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5500 TRANSDUCERS, SENSORS, & ENCODERS 7 5500 


HALL EFFECT CURRENT SENSORS 
Model Cc TL / C [A 


: FEATURES APPLICATIONS 


5000 Volt line-to-output isolation. Overload capability to 50 times rating (at 60 Hz.). 

DC to 5KHz response, dc to 1KHz operating frequency. Stability maintained during severe vibration. 

Linearity .1% F.S. Models available to 40KA. 

Available in split-core configurations. Replaces shunts. 

Response time less than 200 microseconds. No insertion loss. 

Output is proportional in direction and magnitude For use with model CIA signal conditioners. 

to the current flow through the window. Ideal for use on AC systems with DC components 
and/or chopped waveforms. 


RECTANGULAR WINDOW MODELS: 1% F:S. 
ee [em | Bes [a 
Range Number Output 


0-500A CTL-202H/500 


0-1000A CTL-202H/1000 100mV 
0-1500A CTL-202H/1500 150mV 


CTL-502H/2500 60mV 
CTL-502H/2500 75mV 
CTL-502H/3000 90mV 


OOOceu 
OoOoOooOcw 


CIRCULAR WINDOW MODELS: .5% FS. 


Current Model Typical 
Range Number Output 
0-35A CTL-51/35 
0-50A CTL-51/50 


0-75A CTL-101/75 
0-100 CTL-101/100 100mV 


: | CTL-201/150_ | 75mv_ | OD 


O|O 
ft j— 
on 
OO 
>| >| > 


>| > 


0-500A | CTL-601/500 : 
0-4000A_ | CTL-502/4000 120mV 
0-690 J CrL-601/600_— Ree oe ee 
oe a eae epD CTL-502H/4000 | 120mV 
B TGOGA C1Loae/1008 0-5000A_ | CTL-502/5000 150mV 
0-1500A | CTL-202/1500 ee | eee 
0-2000A | CTL-202/2000 0-6000A | CTL-103/6000 


CTL-103/7000 
CTL-103/8000 


0-7000A 
0-8000A 


CTA SIGNAL CONDITIONERS 


Direct models - Output proportional to ac RMS models - Output proportional to RMS 
or de input. Standard ac or dc outputs. ac or dc input. Standard dc outputs. 


CTL Model +5V +ima 0-10V | 4-20mA| +1ma 


201RX5 201RA 214R 
201X5_ | 201 | 212” | 201A 214 
201HX5 201HA 214H 
201PX5 201PA 214P 
201HX5 201HA 214H 
201PX5 201PA 214P 
201HX5 | 201H| 212H__| 201HA 214H 
201PX5 201PA 214P 
201X5 201A 214 
201X5 201A 214 
201X5 201A 214 
201X5_ | 201 | 212 =| 201A 214 
201HX5 201HA 214H 
201PX5 201PA 214P 
201X5 201A 214 
201PX5 201PA 214P 
201KX5 | 201K] 212K __ | 201KA 215K_| 214K 
201LX5 201LA 
201HX5 201HA 214H 
201PX5 | 201P | 212P_| 201PA 214P 
201PX5 | 201P 201PA 
201KX5 201KA ***Use CTL-103/5000 for 5000A ac models. 
CTL-502H/2000 | *Use CTL-202H for 2000A ac/dc models. 214 
201HA 214H 
201PA 214P _ 
201N 201NA *Use CTL-103/4000 for 4000A ac models. 

201KA 
*Use CTL-502H / 502 for ac/dc models. 214 
214 


CTL-103/6000 | 201X5 201A 213X5 214 
CTL-103/7000__| 201HX5 | 201H| 212H | 201HA 213HX5 213H_ | 215H | 214H 
CTL-103/8000__| 201HX5 | 201H| = 212H_ | 201HA 


TO REQUEST A CATALOG OR PLACE AN ORDER CALL 1-800-853-2537 
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VARIABLE FREQUENCY WATT TRANSDUCERS 
Model P VARIABLE FREQUENCY fa TO 500 HERTZ) 


|S FEATURES) = sd | ~———SCAPPLICATIONS — si _§ 


Accurate from 5 to 500 Hz., Factory Accurate monitoring of power that contains 
calibrated. : DC and non-sinusoidal AC components. 
(3 Available in both single phase and three Q Ideal for use in phase angle firing circuits 
phase configurations. | or where ASD's are present. 
Q Available with split-core current sensors. Q Bi-directional output. 3 YEAR WARRANTY — 


INPUTS F.S. IN SENSOR STANDARD OUTPUTS MODEL NUMBER P- 
VOLTAGE | CURRENT (WATTS) SIZE +/-ImAdc | +/-10Vdc 4-20mAdc | 4-12-20mAdc| 0-20mAdc +/-5Vde 


| SI]. 0to150 | Oto 100 C 
| O 0 to 200 D 
n 0 to 400 D 
N 0 to 600 E 
Gi © 0 to 1000 E 
L 0 to 2000 E 
E E 0to300 | Oto 100 C 
0 to 200 D 
0 to 400 D 
p e 0 to 600 E 
m 0 to 1000 E 
H]| 6 0 to 2000 E 
Al 4 9 0to600 | oto 100 C 
S + 0 to 200 D 
F 0 to 400 D 
0 to 600 E 
0 to 1000 E 
0 to 2000 Ee 

INPUTS F.S.IN. | SENSOR STANDARD OUTPUTS MODEL NUMBER P- 


VOLTAGE } CURRENT (WATTS) SIZE +/-1mAdc | +/-10Vdc 4-20mAdc | 4-12-20mAdc| 0-20mAdc +/-5Vde 


0 to 150 0 to 100 
0 to 200 
0 to 300 


0 to 400 
0 to 600 
All units 85-135VAC instrument power, (50,400Hz.). 


0 to 600 
_ Three Phase Four Wire Units are Available — Consult Factory « Optional Split-Core Current Sensor — Add Suffix "S" to Part Number 


0 to 1000 
| | SPECIFICATIONS _ 


0 to 2000 


0 to 100 
0 to 200 
0 to 400 
0 to 600 
0 to 1000 
0 to 2000 


0 to 100 
0 to 200 
0 to 400 
0 to 600 
0 to 1000 
0 to 2000 


mo>rce mm~Aar— 
+5 030-—m O€ = 


mmmoodimmmovoimmmoog 


INPUT O DIELECTRIC TEST (Inout / Output / () FIELD ADJUSTABLE CAL.: +/-10% 
O VOLTAGE & CURRENT: See tables Case): 1500VAC ACCURACY +/-1.0% F.S. 
CH: FREQUENCY RANGE: 5 to 500 Hz. 4 SURGE: Withstands IEEE SWC test. Includes Aa pice of linearity, 
Pee | repeatability, & frequency. 
EF RESPONSE CkeNs. 70m) Ouse, §6=—-OUIFUT | © TEMPERATURE EFFECT (°C to 40°C). 
OQ POWER FACTOR: Any LY OUTPUT RIPPLE: Less than 1.0% F.S. +/-1.0% RDG, +/-0.1% F.S. Output. 
Q BURDEN: — ar 60 Hz. Q INSTRUMENT POWER: 
Voltage: Less than 0.1VA. ~ @ OUTPUT LOADING (OHMS): a 85-135VAC, 50-400 Hz. 
Current: Less than 0.1VA. +/-1mMA;: O-1OK | 
dc insertion loss; None _ _+/-10Vde: 2K min. a __ ORDERING INFORMATION 
2 OVERLOAD: 4-20mA, 4-12-20mA, 0- 20mA: 0-500 } Example: Three-phase, 120V, 100A input, 
Voltage: 600VAC maximum —+/-5Vde: 2K min. | _ gplit-core sensor, with 0-5Vdc output, 
Current: 50 times full scale. RESPONSE TIME (90%): 500 mS proportional to 0-20kW. /  P-142X5S 


TO REQUEST A CATALOG OR PLACE AN ORDER CALL 1-800-853-2537 


OHI O SEMI TR ONICS, INC. www.ohiosemitronics.com 
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Gj AC WATT/WATTHOUR TRANSDUCER 


ModelGH ACCURATETO 0.2% OF READING 


FEATURES APPLICATIONS 


QO) Accurate regardless of variations in voltage, current, () Equipment monitoring for process control. 

power factor, or load. LJ Integration into energy management systems, or a 
U Available with 1, 2, 2 1/2, or 3 element configurations. variety of sub-metering applications. _ 

Provides bi-directional operation. () Measurement using direct-connection, | 
(J Accuracy maintained over wide temperature range. current transformers or potential 
(J Calibrated with standards traceable to NIST. transformers. 

AC WATT/WATTHOUR TRANSDUCER - INTEGRAL CURRENT SENSOR | 
| INPUTS —s ES.IN | MODEL NUMBER GH- | cou NT STANDARD WATTHOUR OUTPUTS 

VOLTAGE | CURRENT | (WATTS +/-10Vdc| 4-20mA | PER HR| CONTACT| 5V PULSE SEOWR, FORMC| FORMC | 


0 to 150 Oto 5 500 |1Ph.-2W;) 001B 001D OO1E 500 STANDARD MERCURY | MERCURY 
1000 {3 Ph.-3Wi 004B 004D 004E 1000 OUTPUT elie eee WETTED | WETTED 
1500 [3 Ph.-4Wi 007B 007D ADD WATT RELAY- RELAY- 


SUFFIX 
“ye 
TO 
PART 
NUMBER 


HOUR HORIZ. | VERTICAL 
MEASMT. | MOUNTED | MOUNTED 
ADD ADD ADD 
SUFFIX | SUFFIX SUFFIX 
"AR" "N" os 


ole OC) 
Oto300 | Oto 5 | 1000 11Ph.-2W| 0028 | 002D | 002E | 1000 fost 
aes Gaal 2000 005B | O005D | OO5E | 2000 | WATT HOURS. 
3000 _|3Ph.-4w! 0088 | oosp_| ong A009 | N/O SPST 
4000 006B | 006D | OO6E | 4000 


CONTACT 
~ NOTE 1)10, 15, 20A Models and .3 Class Current Transformers available. 2) UL Models available. 


a saa OUTPUT ACCURACY 
re entge and Current Tales: Q) WH Relay N/O SPST 120V, .5A O +0.2% of Reading. 

pee ney ze LY Analog +1mA, +10V, or 4-20mA | 
LI Power Factor Any 


Model WL40R WATTHOUR TRANSDUCERS 


FEATURES 7 APPLICATIONS 


Low cost. (J Sub-Metering. 
Split-Core Transformers. 
True Power Measurement. 
Small Package. 

Relay Pulse Output 


120/240 
200 
500 


COUOU 


INPUT OUTPUT | ACCURACY 
L} See Voltage and Current Tables. LC) WHRelay dry contact O) +0.5% FS 
L) Frequency 50Hz. -60Hz. | 120V, .3A, N/O (Includes Current 
_) Power Factor .5 lead to .5 lag QO) LED to indicate relay closure Transformers) 


TO REQUEST A CATALOG OR PLACE AN ORDER CALL 1-800-853-2537 
OHIO SEMI TR ONICS, INC. www.ohiosemitronics.com 


4242 Reynolds Drive, Hilliard, Ohio 43026-1264 Phone: (614) 777-1005 QO FAX: (614) 777-4511 
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n search the industry’s leading 
abase right on your own PC! 


The 1999 IC MASTER CD-ROM for Windows gives you 
direct access to product information on current and discontinued 
integrated circuits from over 300 manufacturers. The database 
includes device specifications for more than 135,000 base 
part numbers with pinout diagrams and package styles 
for 90,000 of these devices. Plus, complete 
manufacturer contact information with sales 
office and distributor listings. 


now A powerful part number and specification 
ay search engine lets you narrow your search 
to a few possible devices in just minutes. 
Then make your final device choices based 
on the most current and reliable information 
available, the manufacturer’s own data! 


The CD-ROM search program can launch your 
Internet browser and link you directly to the 
manufacturer’s own website. And, for devices selected 
by the manufacturer, link you directly to the actual 
datasheets for the device on the manufacturer's website. 


There is simply no better time-saving tool for IC buyers and 
specifiers. 


To order your 1999 IC MASTER CD-ROM for Windows 
contact your local IC MASTER distributor or Marie Botta at: 


Hearst Business Communications, Inc. 
645 Stewart Avenue, Garden City, NY 11530 
(516) 227-1314 FAX (516) 227-1453 
Credit Card Hotline: 1-800-833-7138 


ER in the 1999 EEM, and she'll take $10.00 off the subscription price! 
STER CD-ROM is released annually in March. 
the World Wide Web at http://icmaster.com 
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"Shown on 
Page G-9. 


Shown on 


Shown on 
Page G-4. 


Request Your 
FREE Catalog FOR SALES AND SERVICE, 


U.S. AND CANADA, DIAL 


TODAY! 
PRICES ARE 
LISTED / e LARGEST SELECTION 
e CUSTOM DESIGN AND 
MANUFACTURING 
e FULL LINE OF | OMEGADYNE, Ine. 
COMPATIBLE | OMEGADYNE, INC. 
INSTRUMENTATION 149 Stelzer Court, Sunbury, OH 43074 
a 24-Hour FAX (740) 965-9438 


hitp://(www.omegadyne.com e-mail: info@omegadyne.com 
© COPYRIGHT 1998 OMEGADYNE , INC. ALL RIGHTS RESERVED. 
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-TURN * HOLLOW SHAFT 
INDUSTRIAL ¢ MILITARY « AEROSPACE 
Miniature Series 11A & 15A Heavy Duty — Encoder With © 
NEMA 13 Series | Integral Coupling 
25GN & 30GN e & Flanges 
aoe dia x 2.5"L (25GN); 3” dia x 3”L ie fee dia eee x fi 2 1/2" ot 2”L 
tout). F ia: 3 1/4". 
Mounting: Servo, Face (Bolt Circle) or Flange Fabel os 25CN aus 
L(15A) Resolution: To 16384 cyc/rev Output Formats: Same as 25GN. 
Resolution: to 1024 cyc/rev (11A), to 2048 | Output Format/Levels: TTL, HI Vol. Diff, —_ Electrical Specs: Same as 25GN 
~ eyc/rev (15A) | 2-Channels Quadrature plus Zero Index Axial Motion: +0.030” max. 
Output Formats: Single Channel, 2-Channel Shaft Diameter: 3/8" (25GN); 1/2” (30GN) _ Parallel Offset: +0.010" max. 
ry Seas an 2-Channel Quadrature plus Zero areata Loading: 35 lbs (25GN); 40 — Angular Misalign: 5° max. 
ndex : 
Output Levels: TTL or C-MOS C tibl Shaft Seal: Buna N Rubber ' ; 
illumination sires: Single LED —" Illumination Source: Single LED erementy) * apes vans Are 
Be tedione: Piccivanakics Dalaciorss. Phoisitangcicr Available In: Industrial, Instrument, High 
| Resolution & Economy Packages Including 
Encoders With Integral Couplings 
Series 25H NEMA 13 os Heavy Duty NEMA 
Programmable 13 Series 25HN 
<< Controller Series 
Size: 2.625” dia x L (depends on output) 40HDN/PC Size: 2.5” dia x L (depends on output) 
Resolution: to 13 bit CB or NB to 3599 i ea Resolution: to 13 bit CB or NB to 3599 
Binary Coded Decimal 3 = ne oh 359 BCD. 999 BCD. 2" NB Binary Coded Decimal 
reat mn Formats: CB, NB, CBCD & BCD Output Levels TTL or C-MOS, Open ted Formats: CB, NB, CBCD & BCD 
: ; collector (30 vdc, 40 ma. max) . 
eee ee TTL C-MOS, Open Shaft Diameter: 1/2” a A abdap TTL or C-MOS, Open 
Output Options: Gated, Serial, Differentiol  Redlial Shaft Loading:, 40 Ibs Output Options: Gated, Serial, Diferentc 
ou pu BP ote = ee ifferentia Shaft Seal: Buna N Rubber aa put Op ap at d om ifferentia 
Mumination Source: Single illumination Source: Single LED Mumination Source: Single 
etectors: Fhoiotransistors Detectors: Phototransistors etectors: Pnofotransistors 
Ses Note: Data Hold Input, Data Ready Output, 
HI -RES ENCO DE RS Direction Input Select & Multiplex Control Input 
re ene reine nee tee Signals for direct hand-shaking capability with 
| tt most Programmable Controllers. 
MULTI-TURN ENCODERS 
Heavy Duty Absolute 4™@ . 
Z : fers a full ine of absolut Multi-Turn Encoder .4 
equenriai offers a full ine OF A SoiUre Model 4ORMT Ss. aba fas 
encoders with resolutions to 21 bits. | ‘ . 4 by hint tg | 
Package sizes range from 3.5” to 12” | pasancondbabetale 
dia. Hollow-sha models are avail- Resolution: 4096 bits/turn, 4096 turns (NB . Explosionproof Encoders 
ble with thru-holes to 7” code), 3600 bits/turn, 1000 turns (BCD Code) —¢_ Industrial Control Systems 
ane OOO: Code: Natural Binary or BCD ° Hollow Shaft Incremental & 
Sequential Encoders offer the Output Level: TTL compatible, Open collector A rae Inclustrial Encod 
highest resolution and accuracy & High Level, directly interfaces with process Solere neve ” eee ed 
available today! computers & Programmanic controlers all Models Include | More Than 150 
: é ae Resolutions In Stock With A Wide Variety 
eine dee PC; provision for Of Mechanical & Electrical Options. 
“ vy, SEQUENTIAL ELECTRONIC 800-978-9049 
SYSTEMS, INC ares cach at 
| Noy ° FAX 914-592-6014 
q Visit Our Home Page On The Internet: www.sequentialelec.thomasregister.com 
249-T N. Saw Mill River Road, Elmsford, NY 10523 * E-Mail: segelec.aol.com 
Be1792 For manufacturers' sales offices, see yellow pages EEM 1999 
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_ Tachometers, Encoders 
Brushless Tach/Commutators. 


dc tach generators tachsyn’ brushless 
Make Velocity Feedback Simple. ta ch / Cc ommutators 


They provide a continuous linear DC voltage from Zero to 
12,000 RPM. Bi-directional analog signal is used to mea- 
sure and control the speed of motors or any other rotating Does your brushless dc drive require 
shaft. From conveyor belts to aircraft wheel ¢ High-accuracy commutation? 
speed sensors, our tach generators offer a sim- e Linear, low-noise tach signal? 
ple solution to velocity feedback. Select from ¢ Elevated-temperature operation? 
¢ No electronics in the motor? 
e Low-inertia rotor? 


a wide range of standard and stock models 
up to 45 volts/1000 RPM; or we can 
design a tach generator to satisfy your The new patented Tachsyn tach/commutator from Servo- 
requirements. Standard 7 and 20.8 Tek may be the ideal transducer for your exacting require- 
volt models pro- ments. 
vide an analog The Tachsyn brushless three-phase transducer is avail- 
signal for direct able in 4-, 6-, and 8-pole configurations to match your 
input into D.C. motor. With remote signal conditioning electronics, it pro- 
motor controls. vides accurate 6-step Hall-equivalent or sine-wave signals 
plus a low-ripple analog dc tachometer output. 
The rotor is a low-inertia, passive component suitable for 
high speeds. Overhung mounting eases addition to your 
motor-no extra bearings or couplings are required. 


es 


pt series encoder 


Low Cost Solution For Measuring Shaft Speed/Position 
When mounted to any rotating shaft, the PT Series Encoder 
provides a single channel square wave output for 
speed/position control. The Encoder can be used to supply 
digital feedback for motor speed control and speed indica- 
tion. 

The small size of the PT Series Encoder (2.0" dia., .900" 
long) makes it easy to use where space is limited. The hol- 
low shaft design is easy to mount with no coupling or 
tedious alignment procedures. 


SS sss SASS WS 
‘ ~~ . 


incremental encoders 


These high-resolution (100 to 512 pulses/revolution) optical 
encoders are offered both as options on 1.135" Servo-Tek 
rotating components (pictured) and as stand-alone feed- 
back devices. All configurations provide 
3-channel (2 in quadrature and 1 
index) LSTTL logic output. 
Combination units give posi 
tion, speed, and direction 
feedback. 


1086 Goffle Road « Hawthorne, NJ 07506 
(973) 427-3100 * FAX (973) 427-4249 
E-Mail: servotek @crusoe.net 


SERVO-TEK — 


SERVO-TEK PRODUCTS COMPANY 


8554 


—_———. oe SA 
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Applications 


R & D Laboratories 
Vacuum Systems 
Hazardous Environments 
Dynamometers 

Engine Test Cells 


Equipment Automation 
Compressor Control 
Chillers 

Paper Converting Machines 
Hydraulics & Pneumatics 


Off Road Equipment 
Hydraulic Systems 
Compressor Control 
HVAC/R Equipment 
Industrial Engines 


Hydraulics & Pneumatics 
Process Control 

P/| Range 

Level Measurement 


Weather Data Systems 
Laser Interferometers 
Altimeter Setting Indicators 
Transfer Pressure Standard 


Environmental Monitoring 
Barometric Pressure 
Automotive Emissions Test 
Equip. 

Weather & Altitude Systems 


Medical Equipment 
Paint Mixing Equipment 
Pneumatic Systems 


Process Control 

Filter Condition Monitoring 
Refrigeration Equipment 
Pump Speed Control 
HVAC Equipment 


HVAC Control 

Leak Detection 
Environmental Testing 
R & D Scientific 


_ Fume Hood Control 


HVAC and VAV Control 
Energy Management Systems 
Clean Room Control 

Medical Instrumentation 

Filter Condition Monitoring 


ice 


Type of 
Pressure 
Measurement 


Absolute 
Gage 
Vacuum 
Differential 


Gage 
Compound 


Absolute 
Gage 
P/| 
Compound 


Barometric 
Gage 
Absolute 


Barometric 
Absolute 


Gage 
Absolute 


Differential 
(can be wet both 
sides) 


Differential 


Very low 
Differential 


Pressure 


25 to 5000 psia 
25 to 10,000 psig 
0 to 14.7 psiv 
25 to 10,000 psid 
+10 to 500 psid 


25 to 10,000 psig 
M206 Avail. in 
1.6 to 700 bar 


1 to 5000 psig 
-14.7 to 5000 psig 


Common bar ranges 


25 to 5000 psia 
15 to 10,000 psig 
3 to 15 psig 
-14.7 to 35, 50, 
100 psig 


600-1100 hpa/mb 
800-1100 hpa/mb 
5 to 100 psig 
10 to 100 psia 


600-1100 hpa/mb 
800-1100 hpa/mb 
0 to 20 psia 


1 to 250 psig 
25 to 100 psia 


1 to 100 psid 
+0.5 to +50 psid 


0.5" to 30" WC 
+0.25" to +15" WC » 
5 to 10 psid 
42.5 to +5 psid 


0.1" to 10" WC 
+0.1" to +5" WC 
(Pa, mbar & mmWC 
ranges available) 


Model 264 
0 to 25" WC 


(RSS Method) 
+% FS 
0.11 
10,000 psid 
0.14 
Bidirectional 
0.22 


Option 
0.25 & 0.4 


Setra Systems, Inc. 
Product Line Summary 
Pressure Transducers and Transmitters 


Accuracy | Thermal Effect 


+% FS/100°F 
(+9%FS/100°C) 


204/C204 
0.4 (0.7) max Zero 
0.3 (0.5) max Span 
204D 
1.0 (1.8) max Zero 
1.0 (1.8) max Span 


1.0 (1.8) max Zero 
1.5 (2.7) max Span 


2.0 (3.6) max Zero 
1.5 (2.7) max Span 


0.75 (1.4) Typ. Zero 
1.5 (2.7) Typ. Span 
2.0 (3.6) max Zero 
2.0 (3.6) max Span 


0.1(0.18) max Zero 
(0.2 (0.36) Baro.) 
0.1(0.18) max Span 


1.0 (1.8) max Zero 
1.0 (1.8) max Span 


2.0 (3.6) max Zero 
1.5 (2.7) max Span 


2.0 (4.0) max Zero 
2.0 (4.0) max Span 


1.0 (1.8) max Zero 
1.0 (1.8) max Span 


3.3 (5.9) 
Zero & Span 
Combined 


5500 


Media 
‘Compatibility 


204/204D 
0-5 VDC 
204D 
Bidirectional 


Gas or liquid 
compatible 
with stainless 
steel 


206/207 
0.1-5.1 VDC 
C206/C207 

4-20 mA 


Gas or liquid 
compatible 
with stainless 


Gas or liquid 
compatible with 
Stainless steel 


Gas or liquid 
compatible with 
stainless steel 


Dry air/gas compatible 
w/aluminum, alumina 
ceramics, gold, fluro- 

arbon elastomer sealant 
& Buna-N O-Ring | 


Wet or dry air or other |0.1-5.1 VDC 
media compatiible with 
Stainless steel, alumina 
ceramics, 
gold & elastomer 


0.5-4.5 VDC 
Gas or liquid Optional 
compatible with 
Stainless steel 


and nylon 


Gas or liquid 
compatible with 17-4 PH 
stainless steel, 300 
Series stainless steel & 
Viton "O' rings 
(both pressure & 
reference sides 


High Pressure Port 
Gas or liquid compatible 
with stainless steel, 
aluminum & Buna-N 
Low Pressure Port Clean 
dry air or inert gas 


Inert gases 
C264/C267 
4-20 mA 


159 Swanson Road, Boxborough, MA 01719 e http:/Awww.setra.com 


See us on the World Wide Web at http://eemonline.com 


- 800-257-3872, 978-263-1400/ lelefax: 978-264-0292 @ email: sales@setra.com 
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Setra Systems, Inc. 


Product Line Summary aa 
Digital Displays and Systems 


Description 


880 S.I.D. LD330 | TheS.I.D. and LD330 are small, low power 3 1/2 digit analog to digital converters with LCD raeiaye S.I.D. is packaged 
to be wired in line between a Setra pressure transducer (or transmitter) and the user's application and power supply. 
The package allows transducer cable entry and strain relief from the opposite side. The LD330 is designed for direct 
mounting to a transducer or transmitter with a 4 pin bayonet connector. This achieves mechanical mount and electrical 
contact. 


The DATUM 2000™ meter is a self contained dual channel system for accurately displaying an output from one or two 
transducers (or transmitters) located at a remote location. Programmed with a selectable menu, the DATUM 2000™ can 
be calibrated by the user or at the factory. It features an analog to digital converter with an LED display. RS 232 output 
can be ordered as an option. 


The DATUM 2000™ manometer is a Datum meter combined with either a model 204, 204D, 239 or 270 transducer in a 


versatile 1/4 DIN package. These high accuracy systems can be used as a benchtop reference or panel mounted. The 
second channel is available for other remote analog instruments. RS 232 output can be ordered as an option. 


Type of Accuracy 


Applications Pressure | Pressure Ranges | (RSSMethod) | Analog Output 
Measurement +% FS 


Altimeter Certification 

‘Laser Interferometers 600-1100 mbar 
Min/Max Tracking Absolute 800-1100 mbar 
Hi/Lo Alarming Barometric 0 to 10, 20, 50, 100 psia 
Pressure Transfer Standard 

Automatic Weather Systems 

High Accuracy Altimeter 

Weather Data Buoy 


370 & 470) Hydrological (SDI-12) option 


Specialty Application Products 


Type of Pressure | Accuracy 


Applications Pressure | Ranges |(RSSMethod)| Effect. | Compatibility 
Measurement E%FS | (£% FS/100°C) 


212FT/214/216/225 | Specialty Gas Handling Systems Corrosive liquids | 212FT/214 
Semiconductor Process Gage 25 to 3000 psig | 0.20 (M-212FT) or gases 216/225 
Gas Bottle Filling Equipment Compound -14.7 to 3000 psig | 0.25 (M-214) | 2.0 (3.6) max Zero | (Ultra-High Purity | 0.2-5.2 VDC 
Pharmaceutical & Biotechnology Absolute 25 to 3000 psia |0.25 (M216/225)| 2.0 (3.6) max Span Gas & Liquid | C212FT/C214 
HPLC (High Pressure Liquid Compatible) C216/C225 
Chromatography) 4-20 mA 


Explosionproof/Weatherproof Gage 15 to 10,000 psig 0.75(1.4) Typ. Zero 

Process Instrument Signals Absolute 25 to 5000 psia 1.5 (2.7) Typ. Span Gas or liquid 
Natural Gas Lines Compound -14.7 to 100 psig 2.0 (3.6) max Zero | compatible with 
Chemical Processing P/| 3 to 15 psig | 2.0 (3.6) max Span | _ stainless steel 
Off-Shore Drilling 


Sanitary Pressure Lines 

Food & Beverage Processing Gas or liquid 
Tank Level Measurement 1 to 1000 psig .0 (3.6) max Zero | compatible with 
Pharmaceutical Processing .0 (3.6) max Span | _ stainless steel 
Sanitary Filtration Systems | 


Accelerometer 


+2, +4, +8, +15, 


Transportation Equipment 141A 


G Ranges 


Position Sensing +30, +60, +150, +500 millivolts 
Robotics (Full Scale +600g 2.0 (4.0) max Zero (nominal) 
Shock & Vibration Testing Ranges +G) Response: DC to 2.0 (4.0) max Span 141B 
200-3000 Hz +1000 millivolts 
(depending on (nominal) 


range} 


a a a a eet 
EEM 1999 For manufacturers’ sales offices, see yellow pages B-1795 


9500 a | TRANSDUCERS, SENSORS, & ENCODERS 5500 


Turn to Spectrol for Sensors 
and Digital Encoders. 


Spectrol has been an industry lead- 
ing edge sensor manufacturer for more 
than 40 years. 

Our extensive experience in pro- 
ducing and packaging a wide range of 
analog. resistive and encoder position 
sensors uniquely qualifies us to produce 
the highest quality at lowest costs. 
Custom designed sensors can be devel- 
oped to meet almost any position, fuel 
level or control application. 

Our resistive inks have been cycled 
to one billion dithers and operated at 
100°F. Their proprietary formulas are 
- being used in the most rigorous military 
and industrial applications. 

An innovative, patented “Silver-In- 
Glass” encoder sensing technology 
offers high accuracy, long life and is 
ideal for rugged and dirty environments 


optical devices. 

Total quality man- 
agement (TQM) tech- 
niques, just-in-time 
delivery and flexible 
manufacturing has 
earned us many sup- 
plier and quality awards. 
Among them is the prestigious Q1 Quality Award pre- 
sented by Ford 
Motor Company. 

We excel in 
producing compo- 
nents that meet 
or exceed your 
specifications for 
accuracy, linearity, 
temperature, life 
and reliability. 

Whether you 


require one or one 


Flexicair low airloss therapy unit courtesy of 
million sensor S, let Support Systems International Inc. 1993 


2-channel incremental encoder features 
Spectrol’s “Silver-In-Glass” technology 


Ideal for digital panel control or position sensing applications. Spectrol’s new digital 
encoder converts rotary motion into electrical signals which can be readily used by 
microprocessors. Exceptionally sturdy construction makes the encoder highly resistant 
to shock, vibration, humidity and temperatures oe 125°C). Operating life exceeds two 
million revolutions. 


Spectrol put its creative talents to work for you. For 
knowledgeable 
technical support, 
or comprehensive 
information on our 
capabilities, call 
(800)624-8902. 

To order pots, 
dials, trimmers, sensors 
or digital encoders 
for immediate deliv- 
ery, call your local 
Spectrol Distributor 
or Rep for a spec 
sheet or catalog. ° 
Applications assis- 
tance is available and sample parts can be shipped 
meee 


1989 7.5L EFI truck engine 


Precision potentiometers, trimmers and turns- “counting dials, gs9000 Certified. See EEM Vol.A, Section 4750. 


Spectro! Electronics Corporation 
4051 Greystone Drive 


Ontario, CA 91761 | 
Tel: (809)823-3313 Fax: (908)8238-6765 


Precision Potentiometers ¢ Dials 
Trimmers ¢ Sensors ¢ Encoders 


Call Toll Free (800)624- 6902 


www.spectrol.com 


Spectrol 


Be1796 
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The Pioneer in Sensors Systems 


“4 H}i'),€ PHOTOELECTRIC SENSORS & CONTROLS 


The SUNX Beam Sensor is designed to handle all of your sensing requirements. Automate your 
lines in machining, cutting, counting, sorting, monitoring, inspecting, packaging, storing ... 


FIBER OPTIC AMPLIFIERS / CABLES 


FX3/10 SERIES 


e Input: 
12 to 24 
VDC 
e Output: 
NPN 
(Optional 
PNP) 
e 4 different styles of amplifiers 
e Response times down to 0.015ms 
e Over 300 types of fiber optic 


FX : Push button settable type 


e Just push 
the “on” 
button 
while sens- 
ing the 
object, 
aati then push 

the “off” button when the object 

is not present. The 10 bit analog 

to digital converter locks in your 


MULTI-VOLTAGE TYPE RELAY OUTPUT 


NXS SERIES 


e Input: 24-240 VAC 
or 12-240 VDC 

e Output: SPDT relay 

e |P67 enclosure 

e Pre-wired cable 

e Thru-beam sense to 
30 meter distance 

e Retro type to 5 
meter distance 

e Diffuse mode will 


cables sense 700mm 


e 8 turn adjustment potentiometer 


setting. Perfect for color mark 
sensing. 


SUB-MINIATURE AMPLIFIER 
BUILT-IN 


EX-10 SERIES 


BACKGROUND SUPPRESSANT TYPE 
RSLX200 


TOTALLY ENCAPSULATED SENSOR 
D.C. TYPE AMPLIFIER BUILT-IN © 


CX SERIES 


e Sense any color 
object regardless 
of back-round. 
Even if the back- 
ground is reflec- 
i tive or the same 
solor as the object being sensed. 
sensing range adjustable from 50mm 
to 200mm. 12 to 24 VDC input, NPN or 
PNP output is available. 


|| e Input: 12 to 
24 VDC 
e Output: NPN 
(Optional 
PNP) 


e EX10 thru- 

beam will 

sense up to 

500mm dis- 

tance and 

detect down 

to Imm dia, objects. Diffuse sensor has 
a sensing range up to 25mm. NPN 
output included. 


PRESSURE, VACUUM SENSORS 


DP/DPX SERIES 


e Only 20 x 31 x 12mm in size with an 
enclosure rating of IP67 

e Thru-beam (10m) retro (3m) & diffuse 
(800mm) types e Available in infrared 
light source for reliable sensing. 


LASER SENSOR (Class |) 


LA511 SERIES 


INDUCTIVE PROXIMITY SENSORS 
GX-GXL witli 


e Input:12 to 
24 VDC 

e Output: NPN 
(Optional 
PNP) 


e Sensing 
beam I5mm 
Xx Imm. 
e Sensing 
distance up 
| —} to 500mm 
e Minimum detectable target .Imm. 
10 micro meter accuracy! 
e 1-5v analog (thru-time 4v/.5ms) 
and NPN setpoint out. 


OTHER SUNX SENSORS: | 


‘Linear array type cameras, light curtains for machine safety, luminescence sensors, 
ultrasonic sensors, analog type, displacement type, and anti-collision sensors. ! 


Call or fax today for your free catalog. Call 1-800-280-6933 W Fax 1-515-225-0063 
SUNX SENSORS 


P.O. Box 65310 W 1207 Maple Street W West Des Moines, Iowa 50265 


For manufacturers’ sales offices, see yellow pages 


fe Inout: 10 to 
30 VDC 


| e Output: NPN 


e Over 17 different tubular units 
from 3.8mm to 30mm in dia. 

e Max 10mm sensing distance 

e 2 wire D.C. type also available 


e Self contained sensors display 
pressure or vacuum. Has digital 
setting for solid state output:analog 
option available. e LCD & LED display. 
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_ Optical Shaft Encoders, 
_ Inclinometers & Products for 
Motion Control, Automation & Robotics 


U.S. Digital offers practical products for motion control and automation applications. Our products include; absolute and incremental optical shaft 
encoders, inclinometers, tilt sensors, displays, quadrature decoder ICs, zero speed switches, PC-interfaces, standard / custom software, 
microstepper controllers, and machine vision products. . 


U.S. Digital Features: | 
¢ Orders normally ship the same day or next day. ¢ Application engineers are available to assist you. 


¢ 2 year warranty. ¢ We also offer encoder disks, modules and components. 
e Affordable prices are published on our data sheets. ¢ Let us quote your special requests. 


¢ Complete information on all of our products located on the internet, http:/Awww.usdigital.com 


S1 Encoder Features 


0003 ¢ Small size 
y _ . ¢ Low cost 
ical LS: ERGTAL, ¢ Ball bearing version (high speed) | 
Ss Seg Optical Encoder ¢ Sleeve bushing version (feels like potentiometer) 
1.40 ¢ 2-channel quadrature, TTL square wave outputs 
. e Optional index (3rd channel) 
saan ea ¢ Tracks from 0 to 100,000.cycles/sec 


a, OP 50> Um Ht Tih * 96 to 2500 cycles/rev. 
ee Ba | wire lead loops a * 384 to 10,000 codes per revolution 
A 1.18 internal use only (2). eects ee) ¢ Single +5 volt supply 
; centers ; 
Bae ries Side View Top View ¢ -40 to +100°C operating temperature 


¢ $39 is typical 100 piece price for standard $1 


E2 Quick Assembly Encoder Features Standard dia. =.109" Standard dia. = .078" 


e Quick and simple assembly & dis-assembly Option-3 dia. = .125" Option-3 dia. = 125" To allow shaft to pass through, option 'H' 

eR Bar houd equally spaced holes /\ equally spaced holes has flush back with .375 dia. hole (.500 dia. 
ugged screw-together housing on .750 dia. (2). on 823 dia. (3) evaeees ance 

¢ Accepts +.010" axial shaft play .438 dia. hole This .500 dia. extended back is only 


¢ Fits shaft diameters to 2mm to 3/8" 
e 2-channel quadrature, TTL square wave outputs 1.42 
¢ Optional index (3rd channel) 

¢ Tracks from 0 to 100,000 cycles/sec 


Option 'A’ is .497" dia. on option 'E' for 3/4" shaft length. 
self-alignment shoulder. Standard housing has flush back. 
Flush face is standard. 


ei — 


( patra rare pe 


¢ 96 to 2500 cycles/rev. 

¢ 384 to 10,000 codes per revolution 096 dia. 

¢ Single +5 volt supply Prose - Tim hee 

¢ -40 to +100°C operating temperature BB UE | ep. 00. 22: squere pine Option ‘A’ Homalueony ae 

* Compatible with HP HEDS-5500 ee peli Side View Top View 


¢ $29 is typical 100 piece price for standard E2 
e Also, our E3 fits shaft diameters up to 1" with 2 times the resolution! 


A2 Absolute Encoder Features 
e Up to 15 devices on a single 6-pin telephone-type cable 

¢ Cable length up to 1000 feet 

¢ Field programmable resolution 2-65536 CPR 

¢ Field programmable zero position 

¢ Single or multi-turn configuration 

¢ 12-bit analog output option 

¢ Ball bearing version 

¢ Sleeve bushing version 

¢ Quick assembly kit version 

e Through-shaft version 

e Absolute / Incremental Hybrid version 

¢ Inclinometer version 

¢ Utility & configuration PC software with source code is avaliable 
¢ $175 is typical 100 piece price for standard A2 


.126 dia. mounting 
hole (4) on 3.000" 
dia bolt circle 


4-40 threaded 
mounting holes (2) 


This side faces 
your 


T2 Inclinometer Features 


e Low cost : meuneng 

¢ Fast response 

* Rugged and simple | t—‘“‘(i“‘COCOCidt 
¢ 360 degree range 

¢0.05°, 0.1°, or 0.25° resolution — seal 


e 2-channel quadrature, TTL square wave outputs 
¢ Optional index (3rd channel) 
¢ Tracks from 0 to 100,000 cycles/sec 


643 


= Mou mo 


e Single +5 volt supply ae a we ELTEL surface .500 Steen 
. > : Bas: f inse - AEH 
e -40 to +100°C operating temperature a — 550 —_»| Wife lead loops for mounting screws Soc al 
; : : P internal use only (2). through these 2 .025 square pins 
¢ $60 is typical 100 piece price for standard T2 ae Side 110 diameter holes on 100 centers (5) 
View View Held 


Phone (360) 696-2468 * Sales (800) 736-0194 * Fax (360) 696-2469 
Internet email: sales@usdigital.com ¢ Internet: http://www.usdigital.com 
U.S. Digital Corporation * 3800 N.E. 68th Street, Suite A3 * Vancouver, WA 98661-1353 


a ea ern 
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my, ERNITLEON See ¢ INDUSTRIAL 
SENSOR SYSTEMS DIVISION OF AXSYS TECHNOLOGIES, INC. © = 
eee "800-688-2181 ar ¢ COMMERCIAL 
2800 Anvil Street * St. Petersburg, Florida 33710 * (813) 347-2181 * Fax: (813) 347-3881 * E-MAIL: sales @vsensors.com e MILITARY 


OPTICAL AND CONTACT, INCREMENTAL AND ABSOLUTE STRAIN GAGES AND POTENTIOMETRIC PRESSURE 
ROTARY ENCODERS. MODULAR ENCODERS. TRANSDUCERS. PRESSURE MEASUREMENT SYSTEMS. 


STANDARD AND CUSTOM ENGINEERED COMPONENTS AND ASSEMBLIES FOR YOUR HIGH 
a PERFORMANCE MOTION CONTROL AND MEASUREMENT SOLUTIONS. | 


ENCODERS GENERAL SPECIFICATIONS: 


so 


ea ee Optical, Absolute 
ELECTRICAL _____ , 


Voltage .............: eee 5 VDC to 15 VDC 
Counts/revolutions ..... Up to 12 bits 
Multiturn ...................... Up to 19 bits 
*y Code 0.00... eee cceeeee eee Gray, Binary, BCD (increase count cw or ccw) 
ad Accuracy ................66 + 1/2 bit 
a MECHANICAL eR 
. SIZES scsi shes seisctsdeorerdares , 25, 30, 
Optical, Incremental ___ Mounting .............0000. Flange, servo, face 
ELECTRICAL Shaft seals/Connectors Available 
Voltage ooo... 5 VDC to 15 VDC =. s LeAdS .........eseeeeseeteeeees Pigtail standard 
Frequency response .. 100 kHzstandard ssi. Ce ee 3 _____ Contact. Absolute 
Pulses/revolutions ..... Consult factory E * eo ee ani cane 
CODG scence cians Dual channel in quadrature with index ELECTRICAL 
Multi/Comp .............. Available 7 Voltage «0... eee 5 VDC to 28 VDC 
Output ......... PS- Photo Sensor (sine wave), PU- Pull-Up, Counting speed Up to 200 RPM 
OC- Open Collector, LD- Line Drivers Counts/revolutions ..... Up to 10 bits 
Accuracy Multiturn ....... Up to 19 bits (total count) 
Pulse-to-pulse ...............4+. +1% COC eicciciessvcersceiwssteote Gray, Binary, BCD (increase count cw or ccw) 
Pulse-to-pulse-any-pulse .. + 3 arc minutes ACCUracy .............:: +1/2bit 
MECHANICAL MECHANICAL 
SIZOS i sccaseeeerseceke eas 5, 11, 15, 23, 25, 30, 35 SIZES ous oss, tereeneasiuniaies 11, 18, 23, 31, 
Mounting .................6+ Flange, servo, face Mounting ................0 Flange, servo, face 
Shaft seals/Connectors Available Shaft seals/Connectors Available 


[EF (| eae ae eer Pigtail standard | Leads ............ceeees Pigtail standard 


PRESSURE TRANSDUCERS GENERAL SPECIFICATIONS: 


TRANSDUCER TECHNOLOGIES milliVolt/v Voltage Current Loop Potentiometric Digital 


|_Pressure Range (psi) __| FROM 0-100T0.0-5,000 | FROMO0-100T00-5,000{ =| FROM 0-100 TO 0-5,000 | FROM 0-100 TO 0-5,000 | 
| Reference’ | AGS TAGS AGS AGS 
| Accuracy TT 05% TT 05% PT | TO 0E% 
|_Overpressure S| 10100% =SET CTO 100% ET CCCiC‘*dT: CCCT07100% S| CT0100% 


FROM 0-100 TO 0-10,000. 
~100.5% 


Pressure Range (psi) 


TO + 0.8% 
RANGE +20% 


{Accuracy . 
RANGE +20% | RANGE +20% 


Overpressure 


| to 0.25% 

any 37°C span within -40°C +125°C 
operating Temperature range 

to 20 mV/V 


LINEARITY _ 
COMPENSATED 
TEMP. RANGE 


SIGNAL LEVEL 


*A= ABSOLUTE 
G = GAGE 
S = SEALED GAGE 
D = DIFFERENTIAL 
Consult Factory for Custom Requirements or Specifications 


See Our Other Page In Volume A, Section 4750 


-55°C to 125°C 
% of applied DC 


-55°C to 125°C 
2to3mV/V — 


operating Temperature range 
to 10 mV/V 
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Y YASKAWA LE 


Energy In Motion~ _ Vane Type PSMO « ‘Separate Type PSMS Memory Type PSIMIM 


A wide variety of types available to meet Applications/Specifications: General 
Purpose, High Temperature, Floodtight for Two-Wire Systems featuring a Wide 
Power Range (1V 1mA to 240VAC 10A inductive) 


lm FEATURES AND BENEFITS 


Bestact Proximity Switches vs. 
Other Switches 


_ 1 No power supply needed. \nductive 
Capacitive, photo-electric & hall 
effect sensors all need this! 

2 No maintenance needed. Unaffect- 
ed by dirt, dust, water (IP 67 or 
NEMA 6 rating) or incident sunlight. 
Photo-electric switches need main- 
tenance or shielding when subject- 
ed to these conditions. | 

3 Can switch from logic level up to 
lamp, pilot-duty (360VA) 1/2 HP 
(240VAC) motor loads directly. 

4 Eliminate interposing/interfacing or 
seal-in relays. 

5 Eliminates the possibility of erro- 
neous operation and breakdown due 
to noise/voltage surge without protec- 


tive R-C snubber/surge suppressors. te TYPES AND HOW TO USE 


6 Latching (PSMM) capability, SPST Magnetic proximity switches are usually classified into two types: an integrat- 
(NO or NC) contact configuration ed type (with magnet) such as vane type and a separate type. Switch opera- 


available. aed tion principle is described below. - 
7 No TTL compatibility issues, short- 
circuit or overload protection need- Vane type Separate type Memory type 


ed, just a simple hard contact for 2- 
Wire (240VAC/100VDC or greater if 
needed) switching. VANE MOVEMENT 
8 Operable in temperatures up to 
— 510°F (265°C). 
9 Sensing ranges up to 4.33" 
(110mm) or more. 
10 No demagnetization due to temper- 
ature fluctuation or aging (less than 
2% over a 10 year period) due to 


MAGNET UNIT MOVEMENT MAGNET UNIT MOVEMENT 


~ | 

Ko ie 
cate 
Sax SWITCH 


the use of rare earth and anisotrop- UNITS 

ic magnets. _ 
11 Barrel, vane, separate or 

Veeigves SELVANE IPE C SEPARATE TYPE 

tema e Detection of substance can be e The switch units are fixed, and the 

= TYPICAL rere ones made without any physical contact. magnet unit is mounted to the mov- 
Steel plant machinery and equipment It enters into or passes by the ing object to be detected. 
(for raw material handling, iron making, —_ groove of U-shaped structure. In ¢ In this type, one magnet unit can 
rolling mills), plating line, large-size general, the detected substance is energize several switch units. 
material handling machines, automobile of flat shape and of ferromagnetic Various detecting methods are 
manufacturing lines, elevators, cement material such as iron plate. available to match vour specifica- 
and related equipment, power station oes ; your sp 
facilities, dam equipment, pollution pre- ¢ Featuring high detecting accuracy tions. 
vention equipment and devices, mine even if the detected substance 
machinery, chemical industry machin- exhibits play, the switch exhibits less 
ery and equipment, marine pee pro- contraint conditions and greater 
cessing machines. _ ease-of-handling. 


YASKAWA ELECTRIC AMERICA, ING. See our additional cre Serato exaoo 


aces in Sections _—_ For Class |, Division 2 Groups A.8,C,D. 
2121 NORMAN DRIVE SOUTH, WAUKEGAN, IL. 60085 MBGO and 5100, azardous cations UL Fie No, E5714 
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Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a connector may derive from 
its shape, application, type of conduc- 
tor or even method of termination. 


Shape—Circular, cylindrical, and 
rectangular. 


Electrical application—High voltage, 
RF, microwave, input/output, etc. 


Mechanical application—Printed cir- 
euit, rack & panel, cable, ete. 


Conductor type—Coaxial, flat cable, 
ribbon cable, flex circuit, etc. 


Termination method—Wirewrap, 
soldercup, solderless, etc. 


Hardware such as clamps, hoods, and 
adapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the “C” type) got its 
name from the model number of the 
original maker. 


Contact: The part(s) of the connector 
that actually provides circuit continu- 
ity between its two sections—the parts 
which are normally mated. The back 
end of the connector should properly 
be called the termination. This is the 
point where the wires or PC board is 
attached to the connector. 


Contact alignments: Often called con- 
tact float. Describes the amount of al- 
lowable contact movement within the 
connector body. Permits self-alignment. 


Male vs. female: In the U.S. this de- 
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac- 
tion which may be the reverse of the 
contacts. 


Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 


Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 


Hermaphrodite: Contacts or connector 
bodies which are the same configura- 
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity, 


Hermetic seal: Glass-to-metal seals at 
terminations. Often used improperly to 
describe vacuum-tight seals. . 


Waterproof seal: May or may not be 
truly waterproof. May prevent easy 
entrance of casual water by means of a 
rubber or other boot. | 


Printed circuit connector: Connectors 
which are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 


Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 


Two-piece: One part of the connect- 
ing pair is physically attached to the 
PC board itself. The other part is at- 
tached to something else such as a 
cable or a motherboard. 


Readout: Describes the arrangement 
at the terminating edge of a PC board. 


‘May be single or double. A double read- 


out PC board has termination strips on 
each side not usually interconnected. 


Ribbon connectors: A type of connector 
which allows flat “ribbon” cable to be 
attached to a round or rectangular con- 
nector but also used interchangeably 
for flat connectors to flat cable. 


Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac- 
tion. Not the same as ribbon connector. 


Solderless terminal: Any style of ter- 
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 


Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
suitable tool. 


Insulation displacement: Unstripped 
insulated wire is fitted into a channel 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 


Service rating: The maximum rated 
voltage and/or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 


Withstanding voltage: Also called test 
voltage. The voltage a connector must 
withstand for one minute without 
breakdown. Applied between connec- 
tors and between connectors and shell 
and any grounding devices of the con- 
nector. 
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Flow and Level Sensors | These Products Can 
: eek oad > -Be Foundinthe 
2-Wire Transmitters OMEGA® Handbook 
° ene | Set, Temperature 
Signal Conditioners Measurement 
° 3 ection A. 
DIN Rail Systems - 


Industrial Process Meters and Controllers 
Data Acquisition Systems 
Custom Thermocouple Assemblies 


WA WAAAY 


Temperature | Pressure 
This Product Can Be This Product Can Be Found 
Found in the OMEGA® in the OMEGA® Handbook 
Handbook Set, Set, Pressure, Strain and 
Temperature Force, Section D. 


Measurement, 
Section B. 


This Product Can Be Found 
in the OMEGA® Handbook 
Set, Temperature 
Measurement, Section A. 


For FREE Literature 
~ Call between 8:30-5:00 


DIAL (203) 359-787 


Agogo 


h tip ah / www. ome ga ,com core ta 
e-mail: info@omega.com . 


For Sales and Service In 
the U.S. and Canada: 


4-800-TC-OMEGA 
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Whether your 
eld or in 


Custom Designed Pressure Systems 
[% Millivolt Output Transducers 
[A Voltage Output Transducers 
[A Current Output Transducers 
[4 


Specialty Pressure Transducers 


This Product Can Be Found in the OMEGA® 
Handbook Set, Pressure, Strain & Force, Section M. 


This Product Can Be Found in the OMEGA® Handbook Set, 
Pressure, Strain & Force, Section B. 


For FREE Literature 
Call between 8:30-5:00 


DIAL (203) 359-787 


Temperature Sensors 
Thermocouple Probes and Assemblies 
RTD and Thermistor Probes and Elements 
Temperature Labels, Paints and Crayons 
Glass Bulb and Dial Thermometers 
Infrared Pyrometers 


Cryogenics $0 9001 


CERTIFIED 


h ttp:// www.omegada. com CORPORATE QUALITY 
e-mail: info@omega.com . 


For Sales and Service In \ 
the U.S. and Canada: 


1800-E:OMEGA 
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Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul- 
tiplication of photocurrent. It is par- 
ticularly suited to low noise and/or 
high speed applications. 


Contrast: A noticeable difference in 
color, brightness, or other characteris- 
tics in a side-by-side comparison. 


Chrominance Contrast: The color con- 
trast between two adjacent surfaces of 
identical area, shape, texture, and lu- 
minance. The human eye is more sensi- 
tive to differences in color than it is to 
differences in brightness. 


Current Transfer Ratio: The ratio of 
an optocoupler’s output current to in- 
put current at a specified bias. 


Dark Current: The leakage current of 
a photodetector with no incident light. 


Dominant Wavelength: The wave- 
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 


Infrared Radiation: The electromag- 
netic wavelength region between ap- 
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 


Interrupter (module): A device that 
produces an electrical output signal 
when an object breaks the light (visi- 
ble or invisible) between a light source 
and a photodetector. 


_ INTERRUPTING OBJECT 


LIGHT 


PHOTO 
SOURCE 3 
(EMITTER) DETECTOR 


Interrupter module 


source | DEIEE 
(EMITTER) - 

PHOTO 
DETECTOR 


OUTPUT 


Reflector module 


PHOTO- 
DARLINGTON 


~ 


WITH BASE 


CONNECTION 
PHOTO- 


\ TRANSISTOR 


WITHOUT 
BASE CONNECTION ° E 


IRED: An infrared-emitting diode. See 
light-emitting diode. 


Light Current: The current that flows 
through a photodetector when it is ex- 
posed to radiant energy. 


Light-Emitting Diode (LED): A semi- 
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared) wavelength region. 


Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the “sur- 
round,” an integral part of the device 
and inseparable from it. 


Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in- 
put) and the receiver (output). The in- 
put is generally an LED; the output 


might be a photodiode, phototransis- 


tor, a photo—Darlington, etc. Some- 
times referred to as optoisolator. 


Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. | 


Photo—Darlington: A light-sensitive 
Darlington-connected transistor pair. 


_ The photo—Darlington has a very high 


sensitivity to illumination or radiation. 


OPTOCOUPLER 


WITH PHOTO- 
TRANSISTOR OUTPUT 


WITH PHOTO- 
DIODE OUTPUT 


Photodetector: A device that provides 
an electrical output signal when sub- 
jected to radiation in the visible, infra- 
red, or ultraviolet regions of the elec- 
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo—Darling- 
tons are the most common type of 
photodetectors. 


Photodiode: A junction diode that is re- 
sponsive to radiant energy. Photodi- 
odes have a high degree of linearity 
between the input radiation and the 
output current, and faster switching 
speeds than phototransistors. 


Photothyristor: A thyristor whose 
switching action is controlled. by light 
applied to the thyristor gate. | 


Phototransistor: A light-sensitive tran- 
sister that delivers an electrical. output 
proportional to the light intensity at its 
input. The low-level photocurrent that 
is generated is amplified by the eurrent 
gain of the transistor. The base region 
(or gate ina FET) may or may not be 
brought out as an external terminal. 


Point Source: A source with a maxi- 
mum dimension less than one-tenth the 
distance between sources and detector... 


Reflector (module): A device contain- 
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 
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RELAYS 

Hybrid: Isolated input and output 
either with a solid-state input and an 
electromechanical output or vice versa. 
Typically a reed switch is used to trig- 
ger a solid-state output or a solid-state 
amplifier is used to trigger an electro- 
mechanical relay. 


Differential: Have multiple windings 
to function when voltage, current and/ 
or power difference reaches a specific 
level or value. 


Close-differential: The dropout value 
is specified close to the pickup value. 


Frequency sensitive: Operates at a set 
frequency or within specific frequency 
bands. A resonant reed, for example. 


Hermetically sealed: Totally sealed by 
glass-to-metal or. metal-to-metal seals 
to ensure very low rates of gas leakage 
over long time periods. | 
Encapsulated: Imbedded in a suitable 
potting compound. 

Sealed: Enclosed in a relatively air- 
tight cover. (Not the same as hermeti- 
cally sealed.) 


Covered: Unsealed metal or plastic 
enclosure or housing. 


CONTACTS 


Dry circuit: contacts that carry current 
but do not open or close during ener- 


NORMALLY OPEN 
(MAKE CONTACT) 


NORMALLY CLOSED — 
(BREAK CONTACT) 


TRANSFER BREAK 


TIME PICKUP 


SPECIFIED SPECIFIED 
PICKUP HOLD 
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NONPICKUP 
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DROPOUT 


[ SPECIFIED 


DROPOUT 
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NONPICKUP 


“ 


RS RELAY MUST 
=< NOT BE 
x PICKED UP 
& i 
= 0 


gizing of the load circuit. Often 
wrongly used in reference to low level 


contacts. 


Low Level: Contacts controlling rela- 
tively low voltages and low currents. 


Generally below 5 Vde and 10mA. 


OPERATING CHARACTERISTICS 


Measured dropout: The value at which 
all contacts restore to their unoper- 
ated position as current or voltage de- 


creases. 


Specified dropout: The value at or 
above which all contacts must restore 
to their unoperated position as voltage 


or current is decreased. 


—, wl BREAK 
CLOSED 


HW! \__ CHATTER 


«— {AT wee TT 
| 
| +BT 
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OT = OPEN TIME 


BT = BOUNCE TIME 
FAT = FINAL ACTUATION TIME 


O IAT = INITIAL ACTUATION TIME 


RT = RELEASE TIME 
TT = TRANSFER TIME 


Fig. 2. Typical time vs. current (non- 
inductive load) 
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Specified hold: The value that must be 
reached before any contact change oc- 
curs as voltage or current is decreased 
on an operated relay. 


Specified nonpickup: The value that 
must be reached before any contact 
change occurs as voltage or current 
decreases on an unoperated relay. 


Measured pickup: The value at which 
all contacts function as voltage or cur- 
rent increases on an unoperated relay. 


Specified pickup. The value at or be- 
low which all contacts must function 
as voltage or current increases on an 
unoperated relay. 


Sensitivity: Specified pickup expressed 
in watts. 


Normal bridging: The make-before- 
break action between adjacent contacts 
on relays designed for this purpose. 


Abnormal bridging: The undesired 
closing of contacts caused by a metal 
bridge or protrusion developed by 
arcing. 


Magnetic freezing: Sticking of the 
armature to the core as a result of 
residual magnetism. 


TIME 


Actuation: The interval from coil ener- 
gization or de-energization to the func- 
tioning of a specified contact. 


Initial actuation: The interval from 
coil energization or de-energization to 
the first closing or opening of a pre- 
viously open or closed contact. 


Final actuation: Sum of initial actua- 
tion and bounce intervals following an 
actuation. ; 


Contact bounce: The interval from 
close or opening of a contact to the end 
of the bounce of “chatter.” 


Chatter: See bounce. 


Operate: Normally taken as the inter- 
val between energization and the open- 
ing or closing of the last contact to 
function not including bounce. 


Release: Normally taken as the inter- 
val between de-energization and the 
opening or closing of the last contact to 
function excluding bounce. 


Transfer: The interval between open- 
ing a closed contact and closing an 
open contact of a break-before-make 
relay. 


Accuracy 

The variation of unit eetannance: 1.€., 
time delay, voltage trip point, etc., over 
the specified conditions of ambient 
temperature, input voltage range, and 
time between operations. 


Adjustability 


The changing of a unit set point, wichiti 7 


the specified range of unit operation, by 


means of internal or external adjustment | 


mechanism (i.e., changing time delay 
with potentiometer). 


Contact Rating 

The electrical power-handling capability 
of relay contacts under specified envi- 
ronmental conditions and for a pre- 
scribed number of operations. 


Delayed Interval Timing 
Function 

Input voltage is applied continuously. 
The timing cycle is started by momen- 
tarily actuating the control circuit. The 
functions of separate Delay-On-Operate 
and interval type timers are combined in 
one package providing a single OFF- 
ON-OFF output cycles 

Also called: single shot. 


Delay-On- Operate Timing 
Function 

Application of the input voltage starts 
the time delay. At completion of the 
time delay, the relay contacts transfer. 


Also called: Delay-On-Make, On-Delay, 
Delay Relay, Delay-On-Pickup. 


Delay-On-Release Timing 
Function 

Input voltage must be supplied contin- 
uously to timer. Actuation of control 
circuit causes relay contacts to transfer- 
immediately. Time delay starts when 
control circuit is released. The relay re- 
mains energized for the duration of the 
time delay—then de-energizes. 

Also called: Delay-On-Break, Off-Delay, 
Delay-On-Dropout, Delay-On- 
Energization. 


Frequency Sensor 

A device that monitors a predetermined 
overfrequency and/or underfrequecy con- 
dition, and changes output state when 
these conditions exist. 


Hysteresis 

The difference between the response of a 
unit or system to an increasing and a 
decreasing signal (example: a voltage 
sensor). 


Interval Timer Timing” 
Function 

Application of input voltage causes re- 
lay contacts to transfer and time delay 
to begin. At completion of the time 
delay, the relay contacts return to de- 
energized state. 


Also called: Delay Interval, One Shot. 


Output Control 

The switching device, either solid-state 
or electromechanical, used in the unit to 
control the load connected to the output 
terminal(s). 


Phase Sensor 


A device that monitors for proper hive: 


rotation in 3-phase systems. 


Programmability 
Ability to modify function, time delay 
or input voltage of a timer. 


Recovery Timer 


(Delay-On-Operate/Interval 
Timer) 

The minimum time that input volt- 
age must be interrupted prior to 
time-out to insure a successive tim- 
ing cycle within the specified limits. 


_(Delay-On-Release) 
The minimum duration of time that 
control circuit must be re-actuated to 
insure a new timing cycle when the 
control circuit is released. 


Recycle Time 


(Delay-On-Operate or 
Interval Timer) 

The minimum time that input volt- 
age must be interrupted after the 


timing cycle is completed to assure 
a successive timing cycle within the 
repeatability specified. 


(Delay-On-Release) 

The minimum duration of time that 
control circuit must be actuated to 
insure a successive timing cycle 
within the repeatability specified 
when the control circuit is released. 


Repeat Cycle Timer Timing 


- Function 


Application of power automatically 
initiates continuous off-on cycling of 
the output relay. 

Also called: flasher, intervalometer 


Reset Time | 
The time required for the contacts to 
return to normal position when power 
is removed. 


Reverse Polarity Protection 
Blocking circuitry arrangement within 
the timer to prevent damage or output 
actuation if reverse polarity input volt- 
age is applied. 


Tolerance 

The difference between specified and 
actual timing or sense point (factory 
setup tolerance). 


Transient Protection 

Prevents damage to unit if positive or 
negative transients are applied to the 
unit. Insures proper operation of the 
unit during and after transient occur- 
rence. Max. transients are usually 
specified as to amplitude and duration, 
i.e., LOOOV for 1 second. 


Trip Point 

The predetermined point at which a 
sensing device is set to change the out- 
put state. | 


Voltage Sensor 


A device that monitors for a predeter- 
mined overvoltage and/or undervoltage 
condition, and changes output state 
when these conditions exist. 


Single- 
wire 


Wire- 
bundle 


Wire- 
bundled 


Nationa 
Electrica 
Code 


Underwriters 
Laboratory 


American 
Insurance 
Association 


500 
c mils/A 


Diameter at é " Weight at 20°C (68°F), 
| a 20°C (68°F) prea alee (Oe eI bare copper wire 
| Size, Ib/1,000 ft. Ib/mile kg/km 
AWG 


11.68 

10.40 
9.266 
8.252 


7.348 
6.543 
5.827 
5.189 
4.620 


4.115 
3.665 
3.264 
2.906 
2.588 


2.304 
2.05 
1.83 
1.63 
1.45 


1.29 
1.150 
1.02 
0.912 
0.813 


0.724 
0.643 
0.574 
0.511 
0.455 


0.404 
0.361 
0.320 
0.287 
0.254 


0.226 
0.203 
0.180 
0.160 
0.142 


0.127 
0.114 
0.102 
0.0889 
0.0787 


0.0711 
0.0635 
0.0559 
0.0508 
0.0457 


0.0406 
0.0356 
0.0305 
0.0279 
0.0254 


166,200 
131,800 
104,500 

82,891 


85,730 
52,120 
41,330 
32,780 
25,990 


20,610 
16,350 
12,970 
10,280 

8,155 


6,460 
5,130 
4,070 
3,230 
2,960 


2,030 
1,610 
1,280 
1,010 
804.0 


638.0 
503.0 
401.0 
317.0 
252.0 


- 199.0 
158.0 
125 
100.0 

78.50 


62.20 
50.30 
39.60 
31.20 
24.60 


19.60 
15.90 
12.60 
9.62 
7.55 


6.16 
4.91 
3.80 
3.14 
2.54 


2.01 
1.54 
1.13 
0.950 
0.785 


211,600 
167,800 
133,100 
105,600 


83,690 
66,360 
52,620 
41,740 
33,090 


26,240 
20,820 
16,510 
13,090 
10,380 


8,230 
6,530 
5,180 
4,110 
3,260 


2,580 
2,050 
1,620 
1,290 
1,020 — 


812.0 
640.0 
511.0 
404.0 
320.0 


253.0 
202.0 
159.0 
128.0 
100.0 


79.2 
64.0 

50.40 
39.7 
31.4 


25.00 
20.20 
16.0 
12.2 
9.61 


7.84 
6.25 
4.84 
4.00 
3.24 


2.56 
1.96 
1.44 
Zl 
1.00 


107.2 
85.01 
67.43 

53.49 


42.41 
33.62 
26.67 
21.15 
16.77 


13.30 
10.55 
8.367 
6.631 
5.261 


4.17 
3.310 
2.63 
2.08 
1.650 


1.31 
1.040 
0.823 
0.653 
0.519 


0.412 
0.324 
0.259 
0.205 
0.162 


0.128 
0.102 
0.0804 
0.0647 
0.0507 


0.0401 
0.0324 
0.0255 
0.0201 
0.0159 


0.0127 
0.0103 
0.00811 
0.00621 
0.00487 


0.00397 
0.00317 
0.00245 
0.00203 
0.00164 


0.00130 
0.000993 
0.000730 
0.000613 
0.000507 


640.5 


19.8 
15.7 
12.4 
9.87 


953.2 


29.4 
23.4 
18.5 
14.7 


7.81 
6.21. 
4.92 
3.90 
3.10 


11.6 

9.24 
7.32 
5.81 
4.6] 


2.46 
1.94 
1.55 
1.22 
0.970 


0.765 
0.610 
0.481 
0.387 
0.303 


0.240 
0.194 
0.153 
0.120 
0.0940 


0.0757 
0.0613 
0.0484 
0.0371 
0.0291 


0.0237 
0.0189 
0.0147 
0.0121 
0.0098] 


‘0.00775 
0.00593 
0.00436 
0.00366 
0.00303 


3.66 
2.88 
2.30 
1.82 
1.44 


1.14. 
0.908 
0.715 
0.575 
0.450 


0.357 
0.288 
0.227 
0.179 
0.141 


0.113 
0.0912 
0.0721 
0.0552 
0.0433 


0.0353 
0.0282 
0.0218 
0.0180 
0.0146 


0.0115 
0.00883 
0.00649 
0.00545 
0.00450 


A 

A/D acrylonitrile butadiene- “Styrene 

A/D analog to digital 

ADC analog to digital converter 

ADP automatic data processing 

AFC audio frequency control 

AFT automatic filter test 

ALGOL algorithmic language 

AM a logical operator 

AQL acceptable quality level 

ASCII American national standard 
code for information interchange 

ASIC application specific IC 

ATE automatic test equipment 

ATG automatic test generation 

AWG American wire gauge 


B 

BALUN balanced to unbalanced 

BASIC beginners’ all-purpose 
symbolic instruction 

BCD binary-coded decimal 

BNC baby "N" connector 

BUS basic utility syste 


C 

CAD computer-aided design 

CAE computer-aided engineering 

CAM computer-aided manufacture 

CAMAC computer-automated 
measurement and control 

CAPP COMIDUIER ANCES process 
planning 

CAT computer-aided test 

CATV cable television or 
community antenna television 

CCC (leaded) ceramic chip carriers 

CCD computer-controlled display 

CERMET ceramic metal element 

CIE computer-integrated engineering 

CIM computer-integrated 
manufacturing 

CLCC ceramic leadless chip carriers 

CMOS complementary metal-oxide 
semiconductor 

Comm. communications 

CPS characters per second 

CPU central processing unit 


D 
D/A digital to analog 
DAC digital to analog converter 
DBMS data base management 
system 

DC direct current . 
DFT design for testability’ 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie 

~ Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 


E 

EDA electronic design automation 

EDP electronic data processing 

EBCDIC extended binary coded 
decimal interchange code 

EEPROM electrically erasable 
PROM — 


EIA Electronic Industries 
Association 


EMC electromagnetic compatibility — 


EMI electromagnetic interference 

EMP electromagnetic pulse | 

EPROM erasable programmable 
ROM 


ESR equivalent series resistance 


F 

FEP fluorinated ethylene propylene 
Copolymar, 200° Teflon 

FET field-effect transistor 

FM frequency modulation 

FORTRAN formula translator 


G 

GaAsFET gallium arsenide FET 

CMIP commn management 
information protocol 

GPIB general purpose interface bus 

GPS global positioning system 


H ee 

HF high frequency (3 to 30 MHz) 

HIPOT test, measurement, and 
diagnostic equipment 

HLL high level language 

HV high voltage 

Hz Hertz 


I 

IAB Internet Activities Board 

IC integrated circuit 

IDC insulation displacement contact 
IF intermediate frequency 

IO input/output (devices) 

IR insulation resistance (or) infrared 


_ ISDN integrated services digital 


network 
ISO International Standards 
Organization 


J 

JEDEC Joint Electronic Device 
Engineering Council 

JFET junction FET 

JMOS junction MOS ° 


K 


kHz kilohertz (10 > hertz) 
KSR keyboard send /receive 


yl 


LAN local area network 


LC (filters): inductance/capacitance 


LCC leaded chip carrier _ 

LCD liquid crystal display 

LED light-emitting diode _ 

LF low frequency (30 to 300 kHz) 

LIF low insertion force 

LNA low noise amplifier 

LNB low noise band 

LSI large scale integration 

LVDT linear velocity displacement 
_transformer 


M 


_MASER microwave amplification 


by stimulated emission of 
radiation 
MATV master antenna television 


uF microfarad 

MHz megahertz 

MIC microwave IC 

MIPS million instructions per 

MIB microcomputer interface board 

MOS metal oxide semiconductor 

MOSFET metal oxide 
semiconductor FET 

MOSIGT metal oxide 
semiconductor insulated-gate 
transistor 

MOV metal oxide varistor 

MPU microprocessor unit 

MSI medium scale integration 


N 

NBS National Bureau of Standards 

NEMP nuclear electromagnetic pulse 

NIM national instrumentation 
module 

NOR not OR 


NTC negative temperature coefficient 


O 

OCR optical character reader 

OEM original equipment 
manufacturer 

OR a logical operator | 

OSI open systems interconnection 


P 

PAL programmable array logic 
PC printed circuit 

PCB printed circuit board 
PCM pulse code modulation 


_ PCS plastic clad silica 


pF picofarad 

PGA pin grid array 

PIN positive-intrinsic-negative 
(transistor) | 

PLA programmable logic array 

PLCC plastic leaded chip carrier 

PLL phased lock loop 

PPI plan position indicator 

PROM programmable ROM 

PTC positive temperature coefficient 

PUT programmable unijunction 
transistor : 


Q | : 

QAM quadrature amplitude 
modulation 

Q (meter) quality-factor meter 


R 

RAM random access memory 

RC resistance-capacitance " 
RFI radio frequency interference -- 
RMS root mean square 

ROM read only memory 

RF radio frequency 

RFC radio-frequency choke 

RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 

RTV room temperature vulcanizing 
RW read/write 


S $ 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 


SBS silicon bilateral switch 

SCR silicon-controlled rectifier 

SCS silicon-controlled switch 

SDA source & detector assemblies 

SGMP simple gateway monitoring 
protocol 

SIDAC bidirectional voltage- 
triggered switch 

SIMM single in-line memory 
module 

SIP single in-line package 

SMD surface mount device 

SMT surface mount technology 

SNMP simpole network 
management protocol 

SO small outline 

SOIC small outline IC 

SOT small outline transistor 

SSI small scale integration 

SSR solid-state relay 

STL Schottky transistor logic 

SUS silicon unilateral switch 


T 
TC temperature coefficient 


TCE thermal coefficient of 


expansion 

TXCO temperature compensated 
crystal oscillator 

TFE tetrafluoride ethylene propylene 
Copolymer, 250° Teflon 

TRIAC bidirectional AC switch 

TTL transistor-transistor logic 

TTY teletypewriter 


U 

UHF ultra high frequency on MHz 
to 3 GHz) 

UJT silicon unijunction transistor 

UL Underwriters Laboratory 

UPS uninterruptible power supply 


Vv 
VAC volts (of) alternating current 
VAN value-added network 


_VAR volt-ampere reactive 


VCR video cassette recorder 


VDC volts (of) direct current 


VHF very high frequency (30 kHz 

— to 300 MHz) 

VHSIC very high speed integrated 
circuit 

VLF very low frequency (3 to 30 
kHz) 

VLSI very large scale integration 

VME virtual machine environment 

VRM voice recognition module 


~VTVM vacuum tube volt meter 


VU volume unit 
VSWR voltage standing wave ratio 


Ww 
WPS word processing software 


Y | 
YIG yttrium iron garnet 


Z | 
ZIF zero insertion force 


NOMOGRAPH OF VOLTAGE DROP ACROSS LOAD SUPPLY LEADS 


THIS NOMOGRAPH 
CAN BE USED TO FIND: 


Maximum current carrying 
capacity recommended for 
any standard wire size.* 


1) With a straight edge, con- 
nect from the wire size on 
Scale 2 to the point “A” 
on Scale 3. 


2) Read Ina on Scale 1. 


Voltage drop in millivolts per 
foot for known wire size and 
operating current. 


1) With a straight edge, con- 
nect the Known current 
on Scale 1 and the wire 
size on Scale 2. 


2) Read voltage drop on 
Scale 3. 


Wire size required for known 
operating current and known 
maximum tolerable voltage 
drop across supply leads. 


1) Determine maximum tol- 
erable drop in millivolts 
per foot of lead (sum of 
positive and negative 
leads). 


2) Connect the value on 
Scale 3 (as determined 
in step 1) to the known 
current on Scale 1. 


3) Read wire size on Scale 2. 


* Based on an arbitrary minimum 
500 circular mils per ampere. 
High-temperature class insula- 
tion will safely allow higher 
currents. 


as a function of wire size and load current) 


NOTE: A voltage stabilized Power Supply controls the voltage across its output terminals. 
Hence, the wire conductors used to connect the load must be considered as part of the load. 
At high load currents, the voltage drop across the supply leads may appreciably degrade 
stablization at the load. Kepco models equipped with the remote error sensing feature can 
automatically compensate for voltage drops of up to 500 mV across each load supply lead. 


RELATIVE QUANTITY SYMBOLS 


PREFIXES FOR SI UNITS 


a not equal se Multiple Prefix Symbol 
= approximately equal to 1 | 
oc proportional to 10 tera T 
< smaller than 9 

10 giga G 
< smaller than or equal to 6 
« much smaller than 10 mega M 
> larger than 103 kilo k 
2 larger than or equal to ae, as 
» much larger than 10" milli ai 
= identical to or equivalent 10 ner’ U 
i increases 10-9 nano fh 

decreases cas 

10-12 pico p 
Quantity Symbol SI Unit Symbol Derivation 
acceleration © a m s72 — velocity/time 
‘acceleration due to g m s~2 — velocity/time 

gravity 

amount of substance n mole mol mole fraction (n) used 
amplification factor L a ratio — — 
angle 81401.) __ = ee 
angle of incidence i degree or radian — 
angle of refraction r degree or radian a — 
angle, Bragg 0 number — — 
angle, critical c degree or radian : — 
anode slope resistance Ra ohm Q AV, [A IL 
area A metres squared m2 1x b 
atomic number Z a number — number of protons 
Avogadro constant L, NA number = — 
breadth b metre m fundamental unit 
capacitance C farad F . charge/p.d. 
charge, electric Q coulomb C current X time 
charge on electron e coulomb C 1-6 x 10-19 C 
conductance G ohm Qrl reciprocal of resistance 
current, electric I ampere A fundamental unit 
decay constant r a ratio — — 
density p kg m3 — mlV 
distance along path S metre m fundamental unit 
efficiency n a ratio a work output/work input 
electrochemical equiv. z gC | — mass/charge 
electromotive force E volt Vv energy/charge 
electron e — — — 
energy E joule J Nm 
energy, kinetic Ex joule J N m. Ey = 1/2mv 2 
energy, potential Ey joule J N m. Ep = mgh 
Faraday constant F coulomb mol:! C mol— 96,500 C mol“! 
field strength, electric E Vm! — potential gradient: p.d./dist. 
field-strength magnetic H ampere-tums — current < no. of turns 
flux, magnetic ® weber Wb e.m.f/rate of change of flux 
flux density B tesla T flux/area 
focal length i metre m — 
force F newton N kg m s-2 
free energy AG joule J _ 
frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-life,radioactivity t1/2 second fundamental unit 
heat capacity Cc Jk-! — quantity of heat/temp. rise 
heat of reaction AH joule J heat energy 
heat capacity, specific c JK-! kg! — heat capacity/mass 
heat, quantity of q joule J energy 


Quantity 

height 

image distance 
inductance, mutual 
inductance, self 
intensity of radiation 
latent heat 

latent heat, specific 


latent heat, molar 
length | 
magnetizing force 
magnetic moment 
magnification, linear 
mass 

mass number 

molar volume 
molar solution 


\ 
moment of force 
neutron number 
number 
number of molecules 
number turns on coil 
number order spectrum 
object distance 
peak current 
peak e.m.f. 
period 
permeability 
permeability, vacuum 
permeability, relative 


permittivity 
permittivity, vacuum 
permittivity, relative 
potential, electric 
potential difference 
power 

pressure 

radius 

reactance 

refractive index 
resistance 


resistivity, electrical 
relative density 
r.m.s. Current 

r.m.s. voltage 


slit separation 
tension 


temperature, Celsius 


temp. interval 


temp. absolute 
thickness 

time 

torque 

tums ratio 


(unit of electricity) 
velocity 

velocity, angular 
velocity, e.m.waves 
velocity of sound 
volume 


wavelength 


work 
weight 
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SI Unit 
metre 
metre 
henry 


henry 
a number 


joule mol -! 


metre 


ampere-turns 


Wb m 
a ratio 


kilogramme 


a number 
(dm3 ) 

a ratio 
Nm 

a number 


a number 
a number 
metre 


a ratio 
volt 
volt 
watt 
pascal 
metre 
ohm 

a ratio 
ohm 


ohm-metre 


a ratio 
ampere 
volt 


metre 
newton 


degree C 


degree 
kelvin 
metre 
second 
Nm 

a ratio 
kW h 


metre cubed 


metre 


joule 
newton 


eet ce — ae 


Derivation 
fundamental unit 


fundamental unit 
induced e.m.f./rate of change of current 


quantity of heat 
quantity of heat 


quantity of heat 
fundamental unit 


torque in unit magnetic field 


fundamental unit 

number of neutrons + protons 
volume of | mole 

moles/dm3 


force X perp. distance 
number of neutrons 


fundamental unit 
see current 

see e.m.f. 
fundamental unit 


henry/metre 


- 
- Ho 
farad/metre 


farad/metre 
ee 
energy/charge 
id 

J s~ 

N m72: force/area 
fundamental unit 


Eq/Io 


p.d./current 
resistance xX length 


Psub/Pwater 

see current 

see e.m.f. 
fundamental unit 
see force 


from kelvin 


fundamental unit 
fundamental unit 
fundamental unit 
see moment 
Nsec/Mprim 
kilowatt x hour 
distance/time 


angle/time 


Ixbxh 


fundamental unit 


force x distance (Nm) 
kg m s~or mg 


Thermal Conductivity, 
Material 


Diamond | 

BeO 

Graphite 

Bonded SiC 

MgO 

Al,O; 

TiC 

BN 

Mullite 

Titania 

Porcelain 

Fused silica glass 

Soda-lime glass 

Cast epoxies 

V/ood 

Melamines 

Mica 

Phenolics (molded) 

Polyethylenes 

Nylons 

TFE fluorocarbons 
Elastomers 0.08-0.1 7 
Foams ~ 0.003-0.04 


These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard- 
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in 
meeting the standard. This page lists only those countries that have a symbol to represent their authority. 


Argentina (IRAM) Instituto 
Argentino de Racionalization de 
Materiales 


Hong Kong Hong Kong Standards Poland Polski Komitet 

& Testing Centre Normalizacji Miar i Jakosci (Polish 
Committee for Standardization, 
Measures and Quality Control) 


Hungary (MSZH) Magyar “yO Portugal (CEP) Comissao 
Szabvanyugi Hivatal (Hungarian Electrotécnica Portuguesa 


a, Australia (SAA) Standards 
YY } Association of Australia 


® Ell 


: Office for Standardization) 
Austria (OVE) Oesterreichischer ict India (ISI) Indian Standards STAS Romania Institutul Roman de 
Gve) Verband fiir Elektrotechnik | Institute "Manak Bhavan" Standardizare (Romanian Standards 
Institute) 
ir Belgium (CEB) Comité SI] Indonesia Badan Kerjasama os Singapore Singapore Institute of 
CEBEC) Electrotechnique Belge Standardisasi LIPI-YDNI (LIPI- ise Standards and Industrial Research 
a YDNI Joint Standardization 
. Committee) 
ABNT Brazil (ABNT) Associacao Iran Institute of Standards and SA) South Africa (SABS) South 
Brasileira de Normas Teanicas Industrial Research of Iran BV's African Bureau of Standards 


Ireland (IIRS) Institute for 
Industrial Research and Standards 


Spain (IRANOR) Instituto 
Nacional de Racionalizacién y 
Normalizacién 


7 Canada (CSA) Canadian 
G@) Standards Association 


S . 
& m Je 
SOS 


Czechoslovakia Urad pro 
Normalizaci a Mereni (Office for 
Standards and Measurements) 


Israel (SII) Standards Institution 
of Israel 


Sweden (SEK) Svenska 
Elektriska Kommissionen (Swedish 
Electrotechnical Commission) 


Italy (CEI) Comitato 
Elettrotecnico Italiano (Italian 
Electrotechnical Committee) 


Switzerland (SEV) 
Schweizerischer Elektrotechnischer 
Verein Postfach 


Elektroteknisk Komite (Danish 
Electrotechnical Committee) 


®) Denmark (DEK) Dansk 
Sos 


Egypt (EOS) Egyptian 
Organization for Standardization and 
Quality Control 


Japan (JISC) Japanese Industrial 
Standards Committee Agency of 
Industrial Science and Technology 


Turkey (TSE) Turk Standardlari 
Enstitusu (Turkish Standards 
Institution) 


Korea, Republic of (South) 


@, Finland (SETI) Electrical 
Industrial Advance Administration 


Inspectorate United Kingdom (BSI) British 


Standards Institution 


Mexico (DGN) Direccién General 


(Kip France (UTE) Union Technique United States (NEMA) 


6 £€@8o@ © 


oy leemicne de Normas Secretaria de Patrimonio National Electrical Manufacturers 
y Fomento Industrial Puente de Association 
Tecamachalco 
==, Germany, Democratic N | 
TOL ays etherlands (NEC) Nederlands . : 
== Republic of (East) (ASMW) Elektrotechnisch Comite United States (ANSI) American 


Amt fiir Standardi-sierung National Standards Institute 


Messwesen und Warenprufung 
(Office for Standardization, 


Metrology and Quality Control) New Zealand (SANZ) Standards 


Venezuela CODELECTRA en 


| : Association of New Zealand Conjunto con COVENIN Avda. 
On Germany, Federal Republic Ppal. 
of (West) (DKE) Deutsche 
| Electrotechnische Kommission 1 
iN und VDE (German ee Norway (NEK) Norsk | A Yugoslavia Federal Institute of 
vee a Elektroteknisk Komite (Norwegian _ Standardization 
] hnical C f g 
Electrotechnical Commission o Flectfotechnical Comittee) AA 


DIN and VDE) 


Pakistan Pakistan Standards 


ELOT Greece (ELOT) The Hellenic 
Institution 


Organization of Standardization 
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yaize Your Fes... 


24 PAGE PRODUCT INDEX 
BOOK LISTS 3,800 ITEMS 


60 CROSS REFERENCE CARDS 


300 FILE 
FOLDER 
LABELS 


HARDWARE (Electrical/Electronic) 
General Information - Charts - Tables 


Use EEM File System Index to locate products 


The EEM File System was developed 35 
years ago fo help you organize your cata- 
log files the EEM way. The EEM File 
System follows the EEM cataloging system 
that organizes all electronic product infor- 
mation by the four-digit EEM Product 
section Number. It puts an end fo catalog 
clutter and filing frustration. 


The EEM File system comes in one 
neat package: 


Product Index Book - Tells you where to 
file information on each and every type of 
electronic product by generic product 
name and EEM Product Section Number. _ 


300 File Folder Labels - Pressure sensitive 
labels are pre-printed with product names 
and EEM Product Section Number. You 
apply the labels fo as many, or as ot file 
folders as you choose. 


60 Cross Reference Cards - You'll never 
lose track of where you filed a catalog 
from a multi-product manufacturer. 


With the EEM File System you can get 
organized and stay organized. You'll save 
countless hours of searching for elusive 


? = — 
Hearst Business Publishing / UTP Division * 645 Stewart Avenue, Garden City , New York 11530 


catalogs and data sheets. You'll be able to 
quickly find the catalog you need when 
you need it. The EEM File System is in 
everyday use in thousands of engineering 
and purchasing departments around the 
world. This proven, time-saving system 


belongs in your department! 


The EEM File System is very affordable and 
easy to order... 


e Charge it to your VISA or MasterCard 
by calling toll-free 1-800-833-7138. 


© Or, mail your purchase order and check 


for US $30.00 plus local sales tax* to: 


EEM/Hearst Business Publishing 
645 Stewart Avenue 

Garden City, NY 11530 

Att: Marie Botta 


(516) 227-1300 *FAX 616) 227-1453 


*Add sales fax in CA, IL,MA, NJ, NY, PA and 
GST tax in Canada. . 


Pre-payment in U.S. dollars required ‘on 
orders shipped outside the USA. Add 310 
per set for foreign delivery. 


* (516) 227-1300 © FAX (516) 227-1453 


